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#M2 0 0 3 -4 3 2 3 8 3 ^--J : 1/ 

m^m 1 1 

umm 2 ] 

JiJ.T (a) ^Ttfi (b) iOiJ' K-r-Sitf^^^o 

[W*:^ 4 ] 

5 ] 

6 J 

[tt^:^ 9 ] 

J!JJ>T (a) tfzit (b) >'/^•:}'Ko 

(a) WM^-^l tfzlie 4 tr^$tL;|>T^ >'^S2^J;&^e)'5:'S:i'>'/'?:^!So 

(b) JifBT5 ym@B^J(C:fev^-r. HSifcti-e-tLmjK^JT? yg?;&*a^, JPA, 

im^:^ 1 0 ] 

nMm8tfzii9izmm(Dif:yM^M'i:Um-f-^W.^o 
111 

[W*:^ 1 2 I 

m^m 1 3 ] 
im^m 1 4 ] 

m^m 1-7 cov^-rtL^^ i mizmm(om^^f)mx^tLfzmm iiL<ii;z.fLtm c^m 

Ilt^S 1 5 1 
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[If 1 6 1 

im-^m 1 7 1 

[W*:^ 1 9 ] 
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[0 0 0 1 1 
[0 0 0 2] 

— Mtcrfv (Sesamum indicum) t LX^htiX\^^^mmi±. 3*v#=r-7Jl(Sesamum) 
JC^LTV>^o mmmii'P^TyV:^^. 6 0 0 0^{Jif<^M^^^>oS*Oi5:^yfia;fi| 

[0 0 0 31 
[0 0 0 4] 

^mi^m^^'L'^tLfzs^mmm^i^^mi)^-^m^^x\.^^o ttz. -t^^ ^m^(D=fv; 

x.{^. #^#f^=:5:g^2#M) o 

[0 0 0 5] 

V ^i-><D^^mz'^^.^X^i^^mm<DmM.i!)^^^ ^#M^3tm3#BB) o m 

Tv^^ i:#£^>tLTV^^o HI 1 J: -5 1'. ^'-y )i^T}V^~)Uliim^LX^^ 

^fi^}£y iyi?y^)V2 ^^^^^± ^i-yx^^o. i^z^y -)U2 7i>ib 

[0 0 0 6] 

tfz. -^-^^ycD^^mzmLXii^ m 1 izm-t ^ iz^ (+) -try V'>?y-;i/2 
•t^mm-^^^ Yiru-AP 4 5 OX^^:^^^ 2mm<^^ hi^n-AP 4 5 OX^^lLti)^ 

^'^m.=f-<DmM5^^m\'^fz%^x7^^fLx\i^i> m^\^. t^mnxmAmm) o 

[0 0 0 7] 

T Lfi'Lff^^tL^So Mx.{fEschscholtzia cal ifornicaO^*^J3a<^M®^^-{i (S)-sco 
ulerine^^ib(S)-cheilanthifoline=£:. (S)-cheilanthifoline;*-^ (S)-stylopineilr. t 

P 4 5 0-b^:^^-r:h^iii)mhiXX\i^^ (i?Dx.t?. l^#fr:fcm5#M) o 
[0 0 0 8] 

tfz. t 3 (Cicer 2iri%tin\m)<r>^mmfi^(DmM^K\t. ij U =i (ca lycos in) 

Jc^f-V'^i^^j-^rv'rV yy'SrJ^^Li/^- hV>':/r-'f r->=^. T'^x v-t-i" >(prate 
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0 0 3 -4 3 2 3 8 3 ^-v : 2/ 

[0 0 0 9] 

ttz. Linum flavumO:^ft^|&t:::fett'2)7':t^'>.-K K7 -f n h > (deoxypodophyllo 
toxin)6-7Ki?'fb^^{i-^ h ^J'n-AP 4 5 t;6*^l^$tLTV^* (^x.i^^ ^# 

i^=:A:it7#Rg) o 

[0 0 10] 

tfz. ^y-Jjp^ y^y V >T}\^:^xi^ r-C^^^jv^^} XD^^f^lizmiy^. (S)-te 
trahydrocol imbamine:*^ h j( ^U>-Jt ^z^y^V y 'J Jo L (S) -tetrahydroberber ine ^ 

aponica:d^<bi5'n--Vi}^$tt'CV>-S f^S^Vf^Xm 8 ^M) o 

[0 0 11] 

±i&OJ;'9^a>^<^^JS=SrfijbS-t'2.'^hi^n-AP 4 5 0 it^^m-^J^^^Uib^h^ ^ 

■To -^x-f^^ ±i^Lti^}\^^V ><D^^mi^mt>^^}^ ^u-AP 4 5 0(iC YP 7 1 9 
[0 0 12] 

^^^r^-i.p 4 5 Ofi. t>a:o<7)»ffiJC^W^^^a#«i-^o Itttif^), |114tr^ 

4 5 0^irmii'J^^m.X$>^o 
[0 0 13] 

h n-A P 4 5 0 t LTfi. 5 h 

{±ii:^fi<>tr{iH#L^v>:;&^ p-coumarate 3-hydroxylase=S: 3 - K-f^it^E 
■i^ (AY065995) :e>«^n-^>^;g fix ^ „ 
[0 0 14] 

[0 0 15] 

^x.{^. ^■^JL-Ta5^<^7 9jKy >f K3' > 5' TKm^fb^* (F3' , 5' H) itfs 
^ #^#i^S:Ml 0#RS) . 77*V-f K3* -TfcBI-fbS^^ (F3' H, CYP 

7 5 B ) X. {f-. $mW:P:m. 1 1 , y ^3^0 ( 2 S ) - "7 >' 

2-:iim^mm (F2H, CYP93B1) 1 2 ) . 2-HKn#v->ry 

(IFS. CYP9 3C2) (^#irXmi 3) . ^vy^^i^'y 2 
' -::i^m<mm (12' H, CYP81E1) (^#ti=:S:M 1 4 ) «■ 3 - K-f -5 it^^** 
i^n-^v^^fLTv^;^,^ ^ v C'^-^ I 2 ' H^^fflv^T^^^'^-^^^* I 

I (FNSII, CYP9 3B3) (##tt=:S:mi5) S: n - Ki-^itfE^^75«i5' n :^ 

[0 0 16] 

t/'. CYP 8 1 7 r 5 V h iJ'n-A P 4 5 0 ^^IB^JJi HYPERLI 

NK "ht tp : //drne 1 son. utmem. edu/Cy tochromeP450. htm I" ht tp : //drne 1 son. utmem. edu/Cy t 
ochromeP450.htmH-^#-<iS^$tLTV>^o -tflh <Dmti^t LXii^ Helianthus tuberos 

usftj^oc YP 8 1 B 1 ^mmm<D:^mitKj^^immir^zt (##w^:fcmi 6) . 

<DI2' U-d^CFY 8 lEizmir^CLti!l^$ahflX\^>^o 
[0 0 17] 

tttLif^), ^tL?,<^)^ h^n-AP 4 5 OTbmM-t^KJl&it. ±^LfzX o ^^^l^^ 
[0 0 18] 
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#JiI2 003-432383 ^-i^ : 3/ 

rigent protein**. U>^a^ (Forsythia intermedia) * ^^Tv>-& (Mx. 

it. ^WWr:^mi 7. #M^:fcM3#BB) o tfz. \^''y ^ ^ ^ (OM J X^V ^ -)\^- ^ ^) %/V 
vV-;U^X^^<^itf5^^ 8. #K^:ft:ftfe3) . Thuja plicata«OtiV l^-^ 

y - ;i' - 7 U V vV - )\^m.imm(r>m.m=i' iMm^-m. 19) o T ^> )S: $ tt 

1 ] 2001-139579 B : 2001^5>^22B) 

I#K=:fcm2] mW^l 0-757 6-f-<2:^ (<2rMB : 1 0 (1 9 9 8)^1^ 
1 3_B) 

\mWXW^Z \ #«2 001-50793 1^^ (-g^^B :2001;^6Bl9B) 
[#K^:5:m4] #^2 002-51279 0<a-^ (^^B : 2002#5B8B) 

[##p:ft:M2l a^M^-fb^^ig 76 sos-sis 2002 

I^^U'lfcife 3 ] Lignansrbiosynthesis and function. Comprehensive natural pro 
ducts chemistry vol 1. 640-713. 1999 
\^'^^'XW^ \ Phytochemisity, 49, 387, 1998 
[^#1^:5:1^ 5 J Phytochemisity, 30. 2953, 1991 
6] Phytochemisity, 41, 457, 1996 
W^^'XW.1\ Planta. 214. 288. 2001 

[^#l1=S:i^8] J Biol Chem. 2003, May 5 [Epub ahead of print]. 
I##W'S:M9] Nelson et al. Pharmacogenetics 6, 1-42, 1996 
W^WXM^ 10] Nature 366 276-279, 1993 
Wm^-Xm 1 1 ] Plant J. 19, 441-451. 1999 
W^WXWi \ 2] FEBS Letters. 431,287, 1998 
l0^W:$cm 1 3 ] Plant Physiology, 121, 821, 1999 

[#^#ifS;S^l 4] Biochemical and Biophysical Research Communications. 251, 
67, 1998 

10^W:$CM.1 5] Plant and Cell Physiology, 40. 1182, 1999 
[^^^^■XWil 6] J. Biol. Chem. 273. 7260, 1998 
[#^#W^S:Sfel 7] Plant Physiol. 123. 453, 2000 

1 8] J. Biol. Chem. 271, 29473, 1996 
[^!^W?Xmi 9] J. Biol. Chem. 271, 618, 1999 

[^^1^X^.2 0] J. Biol. Chem. 2001 Apr 20 ; 276 (16) : 12614-23, Epub 2001 Jan 
18. 

[0 0 1 91 
[0 0 2 0] 

55:o/;2a<^-^ h^n-AP 4 5 0 tiov^T, CltL?,^^- K-fSitfe^^^*^ n > ^ 

^tifz'o. mm:6mm^tLtz^tiitj:\,^o tfz. ±j^Lfzio^m<o^!^miz^\'^x:>i^ 

^**3|»Si$*L^ii:(i*v>o ^etr, ±j^LfzXo ^J:^^-=->^^*itzm<^^!&m.iz^ 
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[0 0 2 1 ] 

^^Olfj^tJ' >/N°^'K-Cab-l)^^n-/>; > t L-CAF240004. AF240005. AF240006^r if. Jig«0 
-^^-^ffi^ist'M^Sitis^^^i: LTt4:a-W^'>>' (J Biochem. 122:819-24. 1997) , Tv' 
)^^^VT~^>^'i^M^mi<tmm (Plant Cell Physiol. 1996 37.201-5) . >^xn 
^^->> (Plant Physiol. 2002 128:1200-11) . mS^m^mmtmm (Plant Sci. 161 
935-941 (2001)) f4 U >^^t3M^oTV^<& jtfs^-CtiJ&v^ 

o 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 

*l&5§#^t4. ±fBliM5:»;^f-^<Sfeit^|f=Sr^fo7t|t:^. n*^^^^ c DN A 9 ^ ^ 
7y-:&>^rrvtt:f-^ hi^n-AP 4 5 OitfS^^ (MT. S i Pitf5i=-) =S-WL> ^ 

[0 0 2 5] 
[0 0 2 6] 

1) tf^V ^-;^2g.r^/X^4^ri^5 ^'S-^'^^t-S^JS^M^-rSfi&tt^r^-l-SiJ'V/N- 
) o 

[0 0 2 7] 

2) try vyy-;i/:s.tl^/X{4ti°^U h-)i^},zMLX^i-\yy~^t^i^y'V yz^^Mm 
[0 0 2 8] 

3) (a) tfzit (b) <0^>^^^Mi=J-h'-r^^i^=^o 

( a ) iH^J#-^ 1 t {4 6 4 t-;^;? tL^S T 5 / mi5^!l5&^ >^^i^Mo 

[0 0 2 9] 

4) ee3?ij#^i * /c}4 6 4 tr^$tL;2,T5 ymiE^JtcsttTS o%m±<^^aiwitt^;tL 

, ^-oe^U h-;i'S.y^y'Xii-t-9-5 >"^^'g-^•t'5.^i^:v«^^l!fe^-r<^)^&ttS^;fi-r^i5'>y^• 
[0 0 3 0] 
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[0 0 3 1 1 
[0 0 3 2] 

7) =''vE65fetr*-2>, ±|B 1 ) ~6) <D\/^-ffli)-^K%m.<omii^o 
[0 0 3 3] 

8) ±151) ~7) <^V^-rtL>6n:ia«tOit^^tcj: 13 K$tL^^>'/-?^^go 
[0 0 3 4] 

9) (a) (b) Oi5'>/^•^^So 

(b) ±faT5ymiB^jtci5v^T. imtfz\t^fi]>x±(or < ^mi)mi^. jfA^ 

[0 0 3 5] 

10) JiiBS) 47t(49) i3i3«^Oi5^>'yN'^®=^MIii-r'5>fiL#:o 
[0 0 3 6] 

1 1) ±151) ~7) ov^-rtt:d»tcfem<^itfE^'S-#;ti--siamx.i&^^i5^;^-o 

[0 0 3 7] 

12) ±131) ~7) <^v>-r*t:&>tc|B«<^af5iF=^^;ti-<S|ai^^||^v^i^i5r_:^^tf 
[0 0 3 8] 

13) ±151 2) tCf3«0?^®^^#=Sr:^«L. Xfi^W^^^s mW-Kmmm- }^ ^ 
[0 0 3 9] 

14) ±131) ~7) OV>i'^^:04CI3«co^t^E^;6^^A$:}^7^:fil%'^> L<J4C:fLt|^D 
[0 0 4 0] 

1 5) ±151) ~ 7) <D\^>-rM-izmm(7>Mi^^. ^-sv^tis) *^c«9) jci3moi5^ 

[0 0 4 1] 

16) ±131) ~7) (D\^^-rfi^Km^<D^isirimy^>^^ti,zxy), v^^y-j^-^m 

[0 0 4 2] 

17) ±151) ~7) <D\^^-ftii)^zmm<Dm^^'S:my^^^^tl,ZXi)^ tf^';h-;v- 
[0 0 4 3] 

18) ±151) ~7) <^v>-rtL;6-lCi5mOstfs^-SrffiV^^C:i:tC J: V ^i-yi&^m 
[0 0 4 4] 

19) ±151) ~7) ov>-rtL;$>tCf5SOatfe^«-Mv^;Sii:tcJ: 
[0 0 4 5] 

2 0) ±151) ~7) ov^-r*L;6Mci3m<7)itfK^=srfflv^-c. =t-^^^mi-^:umo 

[0 0 4 6] 



miE# 2004-3092039 
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2 1) ±121) ~7) <o^^-fM^i,zmn<omu^iz^i-)r;h{}.-rj:<:^ti>—^<7)^^^i^it 

[0 0 4 7] 

'^IWI^^ttTtrfvajfef- hi^n-AP 4 5 OitfS^ (S i PitfS^) =^fflv^T, •b■^^^ > 

10 0 4 8] 
[0 0 4 9] 

/^•^5'®^•3- K1-^itf5i^S i P 1 8 9 (i£JiJ#^ 2 tC^i-;^^iB^iJ) =g:^lf Tgiigf 
[0 0 5 0] 

(1-1) :^l&5^JC#-g>itfE^ 

V-r:hi><Dtmifhiv^o L^-L^^^P>. ^M<7)T5 ym<^#JD. X^^XV^Xttzit 

^<or^ymt<Dmmzx^xmM^ivfzT^y'mw.m'tmir:h^>^^i^Mi>. ^t<D^ 
>^^^wtmm.ommm^^mn'ri>^ti/^^htix\^^^o i-^j:io^-:^^mKit^ if^u 
v-j^^^xj'-^-^^>^^^iBn.'^^Lx^^^^^>/-^^m't=i-v-r^m^^x^:hm^ 

. (a) @2^!l#-^_l t fcfi 6 4 t'^^tL^r 5 y^i5^J:d*P>;fe*^ i^y-e^rgS-n- K-f-^ 
itfK^. (b) ±IBT^ ymie^Jt3:feV^T. 1 ffl^ Ttfi^fL^Ji <7)T 5 7 ^/i^^^, iJC^ 

>v~r^ y^yu-A (orf) t LT>^i-^jifK^;&-'#tf p>tL^„ ^km-t^m 

[0 0 5 1] 

tJi. ^^#^6lJ^^^MM^ife (Hashimoto-Gotoh.Gene 152. 271-275 (1995)-^) ^0-2r 
^ L< fil OjgiJlT. J: L< {±7mT. $ L < fi SIS^T) (DT^/m. 

■bm^. nx. Rxryxamn^ti^^t^nmiir&o i^iti^ox. ±fB (b) (o 
^afe^^-e*<5,o s^w^ ^^x\,^n r^Mj {i. ^tLx^^(Dm^^y^-i^Mi^mmiz 
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i^M2 0 0 3 -4 3 2 3 8 3 ^--J : 7/ 

[0 0 5 2] 

**JttL^„ 2^l&^jr;5^;6^*jt^^fi. ±12 (a) Xti (b) <^T$ym^n- 

[0 0 5 3] 

I^f ^ i ^ ^ ° ^^^-^^ ^ i L < t± 6 0 % * /^{i 7 0 %m±0*B|WI 

[0 0 5 4] 

^J^f^^ 5XSSC. 50 

[0 0 5 5] 

J.Sambrook et al. Molecular Cloning. A Laboratory 
Manual , 2d Ed^ . Cold Spring Harbor Laboratory (1989) ir|B<g $ tLT ^ 

1 8 '=»*SDNA77i5^p{>'hSryn-::ftL fcJ^-g-lc {±5 0 X,^XY (omtii^^ ^ 

[0 0 5 6] 

NA-C^oT^) J: ADNA-C^oTi iv^o 

[0 0 5 7] 

(1-2) >'/'?^g 
{f. _h^<0 (a) SB^J#^1 t7t{±6 4H^$tL<2,r5y@?i2^JS-;g-t-<S^>/N-^^ t 

7t<± (b) ±iST5 ymiej!jtc:fev>T, \mt.tz\t^fi\^x±.(r>r\ jm.i)^m.^ jf 

10 0 5 8] 
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#M2 0 0 3 -4 3 2 3 8 3 ^->^ : 8/ 

:^^miz^^^y^-i^Mii. ±iB (1-1) mx-mmLfzm^'T-^m±mm^mxLx 

^^^^y/'i^Mii. ^(D^y^'i^^.t'Dtjiifi^fzm^d'y^^i^^.-fz^'^xin iiXi^o ^hK 

[0 0 5 9] 

#in;?tL-5^-^i LTJi. His^Myc. F 1 a g^t^ J: o T2{5:||5gt--^^ ^ 

[0 0 6 0] 

(2) ^^mkZ%^m'K=^^i:Xfdi^y^'i^n(DJ^^-^m 

■^%m\z%^mii^is^xi^y^<ii^^(D-smijm {^m^m im\zm.^^fi^^(Dx 

[0 0 6 1] 

(2-1) st{E^^Ofl5l#:ti?* 
[0 0 6 2] 

:/7^-T-:J-Mv^Try ADNA (tfcticDNA) ^=&#Mt; LT P C R^=S-^f M 
:^7-f -r-rB^iZ^fej tL-?,DNA1S^=Sriiilli-f *ii:T% :*:^^(C:d-;J»<2>atf5^^-^tf DN 
A 8lf>>t =£-:^S # -& o 

[0 0 6 3] 

[0 0 6 4] 

i)^X^:ho mk.\t^ 'l^«5=^*AL7^^v^DNABf>T-'^^5^(^c DNA* f^Jir/ ADNA(?:> 

xm&i^^mnmm^ tfz\ii>cRm^mmL. mm<D^m a l 7t d n a »f>i- ^ 

t-*DNA^#^trf±, '^jx.ffBatjt-T'S.T^ ymsH^ji f^ftv^T^ ymse^j. mx.{^^ 
ST^y^ie^jiSrn- h^i-^DiiAimm<Dpmmmi>zxi)mmi^. ^omw^nt^titzD 

[0 0 6 5] 

tf^u h~)i^i)-(^^^^y^^>^^-r;hKj:&immir^mii^m-r^^y^^i^M'S:='- k 

[0 0 6 6] 
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[0 0 6 7] 

(2-2) 

[0 0 6 81 

^^<D:^mzxi). §tm^mizm^mmizmxL. mm^^xmm^fir'<^hfi;h±m 

[0 0 6 9] 

•7-^ n - ^ :y i^-t ^ d t i -e § -s o 
[0 0 7 0] 

mm-r^ fxi^-^- ikm.^xf\^fz%^-<i; ^ -■Bi,n^^\z\tu^ ^ ^> coii^^i^-t^ <dx- 

[0 0 7 1] 

. lii#Mfi<JS^^^mE^|&?* (Hashimoto-Gotoh. Gene 152.271-275(1995)^) . PCRfe^jpJ 
-So itLf,:^fe^Mv*-5c:a:tr J:oT. ±m (a) <D'$^ >^-i^ =1- V'-^^ c A<D 

MmmmiziB^^x. 1 tfzi±^ti^:k±<D:^mmm. x^. mx. Rv'xx^mim^i^^ 
^')K^m'S:ijn^^^tizx^xi^u-t^^tib^-x^^:ho tfz. y^'i^ m<Di^mz 

[0 0 7 2] 

<Dmt LXii. mmm^<D^y^i^m^mm (Proc.Natl.Acad.Sci.USA. 78. 5598-5602 
_(1981). J.Biol.Chem.. 253. 3753—3756 (1978) ^rt') SrflJ^ LT> :^^miiZi)-^;bm: 

[0 0 7 3] 

(3) :^^^iz%^^i^ 

:^^miz:fy^-i^;h^mi. -LIS (1-2) mxmmLtz^^ mx.ii. ±m (a) 

X. ^^<o:^mizx\o^v ^xi-i-n^mi^ttz\t^y^n^±jvmi^t Lxn^fi^hUi^ 

tiliE#2 004-3092039 
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•e^-So <Z:m<D:^mtLXlt^ mx.if. icm (Harlow^O fAntibodies : A laboratory 
manual (Cold Spring Harbor Uboratory, New York (1988)) > ^t^^(D [^^u-y^i^ 
K-^tELISA. »Mtt(l99l)J J },zUm<D-:^^iimifhfl^o ^<DXd\,Z 

[0 0 7 4] 

(4) ^§tmizm^m.^k^ir 

fmmi>zi)^:d-^m.m^^m^^^-ii^ ±iB (1-1) mx'umLti^m^. m^it. 

±bS (a) Xii (b) <^^>/^'^5'®^3- K-f-^:$:f|H^(7)itf5^=^-g-tf'i)OT'*;S,o Mk. 
10 0 7 5] 

[0 0 7 6] 

3|s:|&|gH:*-^-^st^^^^.i.;^ haJi&J^^Ai? tL/c;6-S/iN $f>^C{±.-^>^ h«4>T5SI| 

mm.^x!K^Lx\^^:hm.^i-^-^-ij-tvxm^^^. ^(o-?-ij-t-:^^m\,zi)-t-:hmiSi 

=^-h^^tfzr-7 7.^ Ym^^m^^ i^-bhX^sT. YmmzMX-f^bo ^K^zSioX-r- 

ij - m-K^<o^^t^ h :^§tm \z ^-i)- ^ m^^(omx^mm.ir ^:zti}^x^^o * ^ {± , 
^^mzir-if^^^>^^^^^-^^^yj^^^t\^x^m^'^xi,^<^ m^kt. t^^y^ 

^^S^^OJ^-feit^^^/N-i^KGFP (Green Fluorescent Protein) *v-5&-fcLT 
[0 0 7 7] 

^ti)^X^:ho ^i^m\zit. mm&mt\^x\±mm. M;tff^^/^VliT (Escherichia 
) mizm-t^m^. mkM^mm (Escherichia coll) . (Bacillus) Ji^^J^ 

^ m^\t/^i^)V7s.:7.-y'Z/)V:^ (Bacillus subtilis) ^j: t^'^m<7)^^^m^^^ tits^X^ 

M^^mimm X%:hon^tVX\tmk\t^^y'^u%AiX (Saccharomyces) mWi^ 
mk {£-9- n 5 -fe ;^ . -b (Saccharomyces cerevi s iae) ^*«^if tL, S >t 

j^^^yt^i: L-C{±T;^^;1/^;v;;?> (Aspergillus) mW^m. mK.\tT ^) ^ 
(Aspergillus oryzae) > T =.if~ (Aspergillus niger) . ^=.-yy)^A 
(Penici Ilium) m,^miSi>m^fhfL^o tciiWJ!&^ ^ . fit 

[0 0 7 8] 

-(Dyu^^^-tLXit. ^^(7)^n^-j5'-, '^x.f^trcT'n^-^-, tacT'n^- 

juT^i^vsvymr^v^jy^-^ (gapdh) z^u^--^^^ PHos^n^-^jr-^^* 
-ffiffl^tL. ^^mm-fn^-^-tLxi±mM,itT^y--{f. tr^mfimm^ti^o ttz 

ii%m^S±fflyn-:e-:J'- t LTti-^-f ;i/;^teyu^-jj'-, 'B?flx.{JSV40T- U - rn 
^-iJ'-. SV40V- hyn-^E-iJ'-^^-'^^^tt-So l§^^i^^-cof^Mt±MKa^^. V 
«'-^?#«rffiv^T#^t;^feoTfT-9C:i:75*T-§So tfz. ^^^^ ^ - iz X ^hm^^M^M 
m^i>'^mzU^X^d^ti!fiX^:i>o 
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[0 0 7 9] 
[0 0 8 0] 

(5) :^^miZTfi^Tf)^^J^M^mi^ 

x.f^. ±fB (a) Xli (b) ^a^^;^ rr- Ki-^itfET-7&^SA^^^;t?^K^m#■e 

[0 0 8 1 ] 

[0 0 8 2] 
[0 0 8 3] 

(6) ^^mi'-A^Ti^^hAis^^m^M 

[0 0 8 4] 

■e rDNAf-«;'yj LT. '^fiStL7t:t V a'J? K^yn-ytz^v^-S-g- 

^MDNA^y y^^^-T-S^O^ P CR»^ifOc DNA=Sr'/n-yirffiv^-5,|6K)#tt 

[0 0 8 5] 

■rn-:/t LTfflv>;S,Se^J(i, c DN Aee^J<59't':*^ib#m6<J>5rI2^iJ^#^1-^t^5fe<Zr^ 
J:oT^^i-<2,ii::d-^-tr^^„ *#fi<jH{±. mx.i^. SAGE : Serial Analysi 
s of Gene Expression^ (Science 276:1268, 1997; Cell 88:243. 1997; Science 270:4 
84. 1995; Nature 389:300. 1997; *H#I^^^5.695,937 -f-) ^=S-^Jf S i t 
[0 0 8 6] 

[0 0 8 7] 

K) W^-y y^y^-:fu^T\zisyi^x--m.^m.^'^f^fz<7.'7y^-:fU'-':fh 

^wM\^xm.^i-<r>mmmm.^ ii^\p\±.^^xi, i.\^^o ^hK. m^£^m=Si'^^mf\^x 

[0 0 8 8] 

a3|iE#2 004-3092039 
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(7) :^mmK^^:^^^mi^^isxx/^>y^^M^mmii^ immi±) 

•Cti. «!^-e^)i&t/-e^t^it%-t?^c3T^) J: < . tr^u J;0*-feH?-$ ^^^^^^ 

/Jn^, >K-rh. y-^y^ >'^:^:^> ^-?&V^ 

[0 0 8 9] 

[0 0 9 0] 

<yi^^^ir:h. tf^'j y~}i^tfzii^-^^><D±m-^mKi>mmi-=b;it7!)^x^:ho 
^ y-)vti:nt-^^^y^^^-r^'ksi,. mzmmikffa. tfzimm&^j:if<Dmik 

izmm-t^^t-^^X^^o 5^^% ritfS^t fc{4^>^>-i^K^fflv^-Cj tli. in vivo, i 
n vitro, ex vivo^fa^co^^-CitfS^t /ifi^ >/^•^^K=SrfflV^^:^'g-;^«-^t:}^-So M 

, tfzii^^4:tVr^ ^-^t't:m^^X}^^V y-)l'tfz^t^^^y^^m-^^m^^J:if 
[0 0 9 1] 

ift Lfzi) Lxmrn-r^^ti^^-c^^o 

[0 0 9 2] 

tfz. ^^mx\,^^ [^^') y-)\^ ' -t^^ym^^ommm tit, \£^vy-)i^R 

Ott!fe#J tli, y-)VRZf/Xlt^'^^>(D'tmMit)'^^^^^Ul&li^(0^ti\^^d 
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o 

[0 0 9 3] 

flit. m^it. :^^mK%^m^^^mxLx. #<of^v h-;vt/cf±-t-9-5 

[0 0 9 4] 
[0 0 9 51 

J^iT^i&^aJt^t^oT. ^igcoi^gi^^-^^o iS'^^ife^fitl^tetit < ic»f^55:V>K«5. 
Molecular Cloning (Sambrook) tc-fiSto^o 
[0 0 9 6] 

00mm n.M^\^^n)^zxh^Lfzo h^^^/h^^nx-^. :^^'i^°v-^-xmm<o^-^ 
w.h\^fzmz.^mm,m (so/N) L. ^ii^mKmim^n.m^mii (2i.6837g) =s:# 

fZo 

[0 0 9 7] 

Jiffi^TfctttB^^^i^!^ 7 g ^ 1 0 0 m 1 07lci::^^^^-^. ^Wl&tc J: ^m—^tLfz 
o ^^T^:^>HP-2 OM (HH'fb^) =^4 0 0 m 1 5K« L7t :^ 7 A ^ 5 0%T-fe h 
> 8 0 0 m 1 xmmk. 2 L OTjcT'^p^^b L/co ±mi^-<\:Lfz^> ^> i O 5& 7 A 

T'lJfe^L, ^ti5 0%^ '-;l'8 0 Om I "C— ^fc^m, 51 1 0 0 %;>« ^ y -;V 8 

0 0ml -e-^^ffl Lfzo 
[0 0 9 8] 

±fB-^fci5 J: tr-J*:?§m-^ > 7';v=Sr J!JlTO^#-CH P L C j^^&f =^^tv^. U ^-t >m<0^ 
^^mmLi:zo ^mWi. awl: 0. 1 % b U 7;v:^ns^®j (TFA) ^0. 
2 0> Bm: 0. 1%TFA. 9 0%T-fe >- h 9 A (iDevelosil C30-UG-5 (SF 
^t-ffc^. 4. 6mmX15 0mm) =S:fflV^fco A 6 0 %^ B 4 0 %(DW:^^X 2 0 '^m^^ 
^J^^WmtLtz^ik. 1 5^ratr*?/c<5.»£ig0. 6ml/':9-> A6 0%. B 4 0 %^A 1 

0%. B 9 o%«oii:^«;R&jgB-ej^ffiL. aio%> b 9 o%-ei o^r^^ttjLjto ^ffl 

ti2 8 7 nmOM^ffiiJ^-t^ifct'J: "9^70/^ (arS^lJl^^f) o SPD-IOAV (j^ 
WM.i'm) {'cfj. 2 2 0 nm;0>ib 4 0 0 nmi-C;^^i^ h;V=S:iia^L. '?-<^:S-*f^t:^5i^ 
h'} ^•ry!Wm<7)2<3(DmmM2 3 0 n 0:5.0^2 8 0 nm)^n<^^M^1^mLfZo -t 

[0 0 9 9] 

'A^z.:if.^MtLX^ ^i-ym^^mt^fzib\,z\>Xr(D^^X^'^-^n-ofzo ^-^^m 
WL^:r.j^7^V-^-xm.m'^. «M^j^Lf; (^i^Ml.0325g) o ^^^;^ttai^ 1 g 
fi. 1 m 1 <^)i^y •^;vx;V7*^'> K (DM SO) iz.m^UWiXmn^'^X^ 6inl<^B3 

0 %mmzm'^m.xmm\^. i . 5 o o r p mxm'L-^^m^k. ^(D±mm e m 1 -^n^ l 

AfS: 0. 05%TFA, BTi^rO. 05%TFA^ 90%T-bh-hU 
)Vt X^fzo * 7A{iDevelosil ODS-UG-15/30; C-18 (M^it^. 5 OmmX 5 0 0 mm) 
S:fflV^T> m3^32ml/:^. A70%. B 3 0 %T 2 O^^f^-fk^tC-y- :^-7';i/=£::ftW L 
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. A 7 0%. B3 0%:^hAl 0 %. B 9 0 %Oii:M^^SBtr 6 O:0^K^tHm. Al 0 
ffi^^^S-^L/^ (32ml) (;^ai# : 115U V detector. Gilsontt) „ ^if^&^iz 280 

9. 7 m gentry ^i;y-;i/55s#t>;af^„ 
[0 10 0] 

[0101] 

-!-<^d t>*«Jl 0 Omgi^ Im 1 <DT^ h >izmmL. 

T-b h ymmm^ntzo mr^ y i oo fi \ ^ni^^'^fz<D%^ 2 o // 1 dm 

SOKnm.mmL^ 8O//IOO. l%TFA^'^tf 5 0%T-bh-h';;V**nx.fCo -i^C 
t^^tO^?S=|-Millex-LH-7'r;l/i5'-(5 ';.i^°T^±. 0. 4 5 // 4 mm) ICT^Sii L. H 

[0 10 2] 

$P>tr=f-ra^=|-^v^Jli«ft^P^iC?&oT4;^7^->^lC59'tt/v:o ffi^-|g/5n . 5 cm 
mTO^)OS-;^x-v'l . 1. cm(Dii<D^7.7-~V 2. 2 c m&.±.xm^ifiMm. 

^<D^0)-^7.T~VZ. 2 cm&.±xm'^i^Wm^\zmY,\.X\^>^i>(0^7.T-VAh\. ■ 
fzo ^*ih^±m(DEPLC^^xmmz^^Lfzt^^^ tf^Uh-;!/. -b-^-^^^J: 
O^-b^f^ >; -r - 3 is j: U^;^ -r - v* 4 ^ fLfZo 

[0 10 3] 

[0 10 4] 

±SBO';^J^•:^>®=Sr^iKL7t=rv<oa^;6>^bRNeasy Plant Mini Kit i^TY^^) \Z 

mRNAffli?dr>;^ h(TaKaRa)t;J: A( + )RNA5;« g=^|#fCo ^<0.-}^ 

A(+)RNA=£-»Mt L. ZAP Express cDNA Synthesis Kit and ZAP Express cDNA Gi 
gapackS Gold Cloning Kit h 9 v— ^tt) ^ffiV^T, }• "7 ^ 'J—y^(DM^'^ ^ 
UmizJ^ ^ cDNA^^y^U-^-ftSibTto -f^S^by^r^-f T'^y-fil X 1 O^p f u 
/m 1 X^ofzo 
[0 10 5] 

±sBc DNA^'f ^7 -*&3 0:;?p f u -J^y AiB^J;6*§gp,jJ>i:;g:oTv^-5'>n 
^•:^X•^-o^^^^-AP 4 5 Oiltei^Oie^JSryn-'T't LT;^:^ U -->:J^S-ff o 

[0 10 6] 

Mi^miztt, i^u^ :sii-Xi-^h^ti~AP 4 5 0itf5^^O-^^Be^Ji^^tc^M:8'IS 
L (m 3 ^#B?) . CYP90A. CYP72B. CYP71B. CYP84A. CYP96A. CYP710A. CYP86A, CYP74 
, CYP75B. CYP79F. CYP81D. CYP705A. CYP83A>d- ^ -2, 1 3 SOi/n ^ h D 

-AP 4 5 Oilfe^^^rrf-^a^^^ IT'^ V -<^;^^ U -->Vz/'u~-:ft LTfflv^/^o IB 
^J#-t5~3 0<r>-:/y^'7-^m\^^X'^vi-zrm^^^\^^. :/n-r<^)D I G:^^^r^A 
Lfzo PCRBLm0hi^t±3liT<Dt^li)X^&o v'D^f ^ :^Xf-;5*lbRNeasy Plant Mini Ki 
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t {^Ty>n) ^ffiv^T total RNA=^amL/cm. total RNA 1 y^g^^M 
i: LTiite^M^t^f cDNA*#^^o c DN A-^^tiSuperScript^" First-Strand 
Synthesis System for RT-PCR >"if ^ hnv^vft) ^flJ^L^ -^^^^fi^fc^/x-r 

^mmm^^mm-^:h^mzm^fzo pcr^ist^ (5 o;/ d ti. #cdna i^^i 

X 1 XTaq buffer (TaKaRa) > 0. 2 mM dNTPs. 7° v ^ v- (SE^J#-^ 5-3 
0) #0. 4 pmo 1 K rTaq polymerase 2. 5l!7!>^(p^^o KBii^ 9 4 IDt? 

^y^tClltt^n-^O^aifi, D I G-DNA^^U V^J^&T'x^S^a h (nv'jL 

[0 10 7] 

^t)*>, y^-f ^-r-if-v'a ^^/N*-;/ -7 r- (5X8 SC. 3 0%'^;VAT5h\ 5 0m 
MU b y "^A/N'^y 7T- (pH7. 0) > 1%SDS. 2%ruy^y'^^m (n 

v^tt) . 0. 1 %7'!7^^;^•^^;^n'>>, 8 0 g/m 1 -9-^J|t^D N A) ?|-ffiv>, 3 7 

<bJc-%^#L^Co ^>'>^U'>'{il%SDSi£-#tf 5XSSCi5fe^T£if. SSIC-CII^W 
[0 10 8] 

<^m«BB^J=grMl 3 RV:fe ir/Ml 3M4 (-2 0) 7^9 J: i9 L7t t ^ 

4 e^n-^^s^h^n-Ap 4 5 o^ife^js-^T LTv^f^o y^- ymML<D'^m.mm 

^^^L^ ^^mzS iPl68. SiP189> SiP236, SiP249. SiP 

2 8 s<Dm^'L.fzbmm<Dv A 5 0 ^-^^u^^z^m^t^fzo ^Krr-^omi^xvmrf'Tb^h 

m^LfzRN A^Mm^LXWhti^ c D-NAimMK^^h 5m<OS i Pilf5^lc#^ 
6<J3&y9>fv- (i5^J#-^ 3 1 ~ 4 0 ) icJ: J9 RT-PCRilrfTV^ -5 i 

^mULfZo =&:feRT-PCR{±. PCRSM ( 2 5 ;/ 1 ) {±, ^cDNA 1 fi U 

1 XEx-Taq buffer (T a K a R a) . 0. 2 mM dNTPs, T'^-f-^-^O. 2pmol 
/// 1 > Ex-Taq polymerase 1. 2 5 U'^^h^^ o Kfi^^li. 9 4 VX 3 ^KB'^'^fz^k 
. 9 4Vt^l^. SSr-Cl^. 7 2VX-2^(DKBi2 e^*)-^ i^rju^^fzo ^i3. 
Mi)tn-t ^fzi6l,z::r-rpjUmmmi^'^t LXR i h o s om a I 18SRNA (A J 

2 3 6 0 4 1) i:UmLfz ("/^^f v- : iB^J#-f- 3 :fe i tF4 ) o 

[0 10 9] 

iiflh 5m(OS i pstfK^<7?^ S i P249 (p S PB2031) isXZ/S i P288 (p S 
PB2034) K<:>\^^Xit-t^X(Dmwmmi^ist^x.hfLi:z (BB^J#-f- 5 3 ~ 5 6 ) o p 

5 PB2031tCov^r{iB amH I tXh o I xm^tLn^^fifz c A^^tf^ 1 . 8 k 
bDNAgf>t«:. m-9^m^^^~pYE2 2m (Holton, T. A et al.. Nature 366, 2 
76-279. 1993) =S:B amH I t S a 1 1 xmitLnhtifz^ 8 . 3 k h<DDNAm>iiZ^ 
^L. p S PB2046*#fCo mm^m.^^ ^ - p Y E 2 2 m(0-7)V^^vi-z^>^^y( h 
{iglyceraldehyde-3-phosphate dehydrogenaseilfS^ (GAPDH) -fzi^ — ^ — tGA 
PDH^-^^-iS'-iZ^ttiX^^, :i^l,Z^X^tifz^ yiT- V immm iZi5\y^XG 
APDH^u^-^^<7)mmTxm^&^K^^-t^o mm-^~^~lih^)fVyr 
y-O^^o — p S PB2034llov>-CfiB amH I tXho I T'M-fb L# ib tLTt c D N 
A^^tsmi. 8 k bDNAifn-^. Pei&ag-st^^-p YE2 2m*B amH I fcS a 
\ Ixmit^nhfLfz^S. 3 k b<^DNAifJtJ-m^L. p S PB2047=^#/Co 

^fth^l^mhZX. ^W^l NV s i^y^^ hnv^i^tt) 'v^M^^^L. ^ft 
-PtLlNVsc/pYE2 2m/S iP249i3J:J>^INVsc/pYE22m/SiP 
2 8 8 ^^fzo 
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[0 1101 

—U. Si PI 6 8, 1 8 9, 2 3 6 trov>T{4ji--y>U--7''f 
^-e*o7t<7)-e. GeneRacer^v/h (-fv^-f h n>>jc i'^t) =grffiV>T 5' 

¥\imz m^m-^i-z, 5 7-6 0) o m^m-:f^-c^-ktmm^A i~4 e^r^ 

[0 111] 

^i^tcsacDS i PilfSi^O^^S:t-7°>"; -T'-r > ^^"7 V- A n - >-fb-t^ 7i:a6 

CRtcJ: OifiPlL/^o ^^'PCR^#{i^(7)ii3^)T-^^o PCRSlS?^ (5 0,/ 1) {± 
. »M=«''7a^^a3fec DNA l/iK 1 XKOD plus buffer (TO YOB O) , 0. 2 
mM dNTPs. 7^7^^- (@e^J#-^4 7-5 2) #0. 4 pmo 1/// K 1 mM M 
g S04> KOD plus DNA polymerase 1 U:^^?)^^ o ^iSfi, 9 AX:-^ b^KJB^tfz 

9 4'C-C1:9', 5 5"CT'1:9-, 7 2X:X'2^(DKJB^d 0^^ i7)V^if^fZo -m^^ft 
tz^^^S i P =S-#tf®fM-Sr p CR-blunt II TOPO^^^- {^y^^ Yu-Jj^-y^) o 
v;Vf-i^n-c^:/i^-9-^ T0P0-SiP168(pSPB2064), T0PO-SiP189(pSPB2055)> 

T0P0-SiP236(pSPB2048) ^'^fzo 
[0112] 

pSPB2064> PSPB2055, pSPB2048^riii!ilL7t7'7-f -r-jr^JnL/cfiJW^-y-^ h trM'fb 
Lt:#fbtL^^l. 5 k b<^ c DNA=Sr#trDNA»f>T-i:, p Y E 2 2 m^i^ ^ - =4: B a 
mHI tS a 1 ITM'fbtT#^tL^DNAilf>tl^8. 3 k b ^^^i"^ C J; . p 
YE 2 2 m/S i P 1 6 8 (pSPB2052). p YE 2 2 m/S i P 1 8 9 (pSPB2053), p YE 
22m/SiP236 (pSPB2049) ^^fzo 
[0 1131 

) tw?g®^^L. INVsc/pYE22m/'S iP168, INVsc/pYE22m 
/SiP189, INVsc/'pYE22m/SiP236 ^#7to 
[0 114] 

M^OI NV sc/'pYE22m/SiP249> INVsc/'pYE22m/SiP 
2 8 8i'lJ|Jx., I NV s c/p YE 2 2mXS i P 1 6 8, I N V s c / p Y E 2 2 m/ 
SiP189, INVsc/'pYE22m/SiP23 6 Sr^TtC^^^-r YNB D g 1 
c J§Ak4 0 0 mL (0.67 % Yeast Nitrogen Base, 2 %Glucose, 20 mg/L<^ h U h 7 
T>=l:^<#aT5ym) -e3 0t:, 3 6B#P^^«L7to ^^OP^?* (Holton. T. A et 
al.. Nature 366. 276-279. 1993) \Z'4t^X^nUmm^^mmi!i^hm^'i>^nm-^^ ^ 

[0 115] 

> 2 0%i}^';-tn-;v, 0. 3 1 /m 1 ^;v:*^ha^^y imUcj^^L, 5 iJ' 
nv-A«=lr#7to 5 i^nv-A^f^2 4 0;/ UCIMU ^m^t; V A^^^j^ (pH 7 
. 4) 0 fx \^ 5 OmM NADPH?r6 // U 2 6 7 //MtV V-y y - )Vt.tz\t\£ 

h-;v«-2 4//isnx., 3 or-emra#^L:^o dOS^^fS^^tc^gOl 0 0% 

(1 5 0 0 0 r pm, 3^, 4 IC) -?-(0±?tl 5 0 // 1 '^Millex-LH-7 ;Vi5' - (5 U 
sJ^Ttt, 0. 4 5 //m/4mm)t3TJ|»^L, HJfe^aj 1 offi:S'^:9-*f i: |W|;^cO H P L C ^ 

[0 116] 

_mTmNVs c/pYE2 2m/S i P 1 8 9 Jrov^Tfir-oTtH P L C^^W^O^^^:^ 

Tix-To ^2 (a) x\t}£^vvy-)v {^mnmms5^) x-h'ofzi,(Di)K m2 (b) \,z 

:fev>TgxL/cJ:9iwINVs c/p YE2 2m/S i P 1 8 9tCJ:>), Un^mmi 2^ 
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d) T'tf^Vh-;!^ (UWmmmi 2^) X-^^fzi><D7!)^. m2 (e) T'fi±fSINVs 
c/pYE2 2m/S i P 1 8 Qtci •j'PS^NF^i^l 6 :^<^fr/c55: U ^'^OTO^^^ 

10 1171 

L C-MS/MS^9-*f ( L C {iWaters 2790, ■^^-rJ'-Xtt. MSfiQUATR 
0 micro, -^^^u-rxn) J: I9 Zl-oc^ tf- ^ mW^mm 1 2^tSfy I 6^) (D^^ 
Styy^^yhy^^-y^it^Lfzt:!^^ ^^Mmm^ut-WLfztzib. S i P 1 8 
9 j:-&_o<^^^J^{itf^i; }>~)Ui5XV'-^^5. yx-i^^:iti!)mm^iitio LC-M 
S/'MSfl?*f^#{i^coiii5T*i^-5.o LC*#{±Develosil C30-UG-5 (mmt^. 2. 0 
X5 0mm) ^m^\ ^W}WtA^^H2 0. BWi^^^^ C^«-10mM C H3 

C00NH4i:L. iJ'*^ vJi^ > fi-t^ 1 0 % CiST% mmo. 2 5ml/'min. T'^r 
oTto ^<7)^#T-tr-^U h-;vfi8. 4^. >{i 1 0. l:^-^c;^ffi^:}^<?>o MS^ 

#{iSO^^- KPO S I T I VET^fofco ^tLtiJ; 19. S i P 1 8 9 (i VvV-;v 

[0118] 

*7t. ±n?MmKJBmt^hNADPU^-bU^^\*^K!Jc:^^<r>Mm7(>^h. INVsc/pY 
E 2 2m/S i P 1 8 9(7)lf^U ^ ->'V^fiKmtt{iN AD P H^^6<jT-^^ CI t :6?t);6-o 

(112 (b) • (c) ) o ^fni-^^^y&m.mmz^\,^xiimmx^-ofz (m2 (e 

) • (f) ) o S/w. NADPH^^-r^Jaf^iJt-^. NADPH;6^'#>tL^V^d#'^-e{4 

o 

[0 119] 

^JCINVs c/p YE2 2m/S i P 1 8 9 <^ 5 ^ n V - ^^kR^td i ^ 

StcL^^. m^:^^^ V)Ui^^itmn (BjSLU-SOOOP spectrophotometer) XM^L 
fzh^h^ M='-;V?^MteS^^^T'ab^ I NV s c/p YE 2 2mfcjt|!tL. 45 0 
nmOtRJRSr/jNLfCo i«^«li:;d^e>INVsc/'pYE22m/'SiP18905^'nv 
-A®^|*llC:tev^Tf^h^n-AP 4 5 0 ^ > ^"^^ 9.'ti'^^^ftX\^^h C t^nM-X^fZo 
[0 12 0] 

^M^J2-t?^Sgpg!Sijt3 4;<>x-vt;^8iL/i=f-7a^;&-ib, llife^4 tmm.<r>-)3mx 

RNAS-amL. S i P 1 8 9 «rJiiliS-r^@S^!l#-§-4 9 t 5 0(^7'7^v--ty h:feit;^ 
S i 1 8 S r RN A iitei- ge^J#-^ 3 iO'' 4 0 7" 9 -T -7 --by b j; I) RT-PC 
R«:^fo7to PCR^JStK (2 5 // 1 ) {4. #c DNA 1 K 1 XEx-Taq buffer (T 
aKaRa) . 0. 2 mM dlOTs. 7'9-f-^-#0. 2 p m o 1 /y:/ K Ex-Taq polyme 
rase 1. 2 5 U^-?>^;S, o ^/S{4> 9 4 ^-C 3 :9'RJS$-iJ:;^v:^, 94'CT'1:9'. 53 
X:-C1:0>. 7 2t:T-2^5-O^JS^2 6•^^-f i^;^^fo7to a?-tr^tt'2.-lr-9-5 > 

<^^«:d-'^^^fc LT < ^m=F^7--V 4 tcis v^T S i P 1 8 9 5&-'5^ < ^^-f S i t -bmU 
^iXfzo ^^Wtm^zm^-Lfz^) ir±y^^t^ ^(O^Wum^<O^^S i P 1 8 9<?5stfe^ 

*W^*S i P 1 8 9-e^*i t;&s^<^#$tLyj:o 
[0121] 

S i P 1 8 9iHS^t±try uyy-;l/;6>e> tf^U h-;i/i3j:j;fe^'J 

ig^>6-t^o7to ll3(^^enti:^L^cO}4S i P 1 8 9X^:ho ^^i)-hS i P 1 8 9 ti 
CYP817r ^ V-tcJlLTv^-&>li:;6«^3;j>^„ 
[0 12 2] 
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[0 12 3] 

l^M^ 5 : i5^tt=f-rSesamum indicumJwistt* S i P 1 8 Qafe^-O-^^ ^ y 

WD 

[0 12 4] 

S. indicum<7)^ (*^^anS) :d^'bNucleon Phytopure for Plant Extraction Kit (T 

ffiL/i'Jr'y 5 y ^'DNAl 0// g=S:-?-ti.-r*LE c o R I. Ncol. X b a I O 3 a<?5ftl| 

2 5M HC 1 T-1 553-F^iJP7K:S^i?t> -?-Of^l. 5M NaCltO. 
5M Na OH^-^tffgfCS O^F^'^tt^-^ir^ 1. 5M NaCltTris-HCl ( 
pH7. 5) =S--^tr?§?8[T>f^L^o '?-<^m; 2 OXSSCep^ (Hybribond-N 
, 7-7v-^2.1±) trry 5 •;'^DNA^^^^L/So ^ >'ru>lC|£apt7t-^y 5 ^ DN 
AtiUV.TOtc J: J? ^ :^:/U>'t-^'^L7to >'-rv>=Jr 7 %S D S. 5 0%*;VA 

T5h% 5XSSC^ 2%7'ny^>':5*'ij-yji> o. 1 % 9 -i; n ^ n 

5 OmMU ^^^-^ h V "i; A>'ty 7 (pH7. 0) ^0/'^'1' :/'J rJ^-Y -if- -> a ^'^^ 7 r 
[0 12 5] 

^^-f :/';^>f-lf-v3>-:^n-ri-{±S i P l 8 9 O c DN AO§i^p< 
9 0 0 b p<^ORF'II;^«rfflV>/co ^(OW^^WMm^^ 1 (Bam-SST-FW2) iigS^J#-f- 

6 2 (SiP189-Nco-RV) (^T'^ ^Mv^T P C R J: l9 D I G;^m=£- AtLTto PGR 
^JSfiS i P 1 8 90c DNA^'^tpy^;^^ F (pSPB2055) =^lng. IXPCR/n*-;' 
7t-^ 2. 5mM DIG-dNTP mixture (PGR DIG Labeling Mix, n v 
itt) > 0. 2pmo 1/// I^y^'f'v-, rTaq polymerase 1 U (^^ :^tt) 

*^?>^^o 9 5t:-e3 0#> ssr-esoii?, 7 2*0-?? i^o aisle's o-^?- 

[0 12 6] 

PCRM*^$"fe7rT'y^;^G-5 0^>f 'y^'Atf>*9A y >;!5r-tt) -CJftS!! 

ittS-zx^ry i5*'>r-if-'>3 ^T'n-ri: L, ii^^^, y; ^-f -If-V a 
1 0 1 iPx/io 4 2 ICT— Bft^if L^Co 
[0 12 7] 

j'O'ru^OtJfe^fiO. 2XSSGtC0. 1 % S D S ^r-^tf 6 5 t:> 3 0^=Sr2 
[0 12 8] 

Ft LTS i P 1 8 9ilf5^^^-'^ffi$tty::o S. indicum^^ Af*ltc S 
i P 1 8 9}±#— OitfSi^t LT:j¥;fcL. S i P 1 8 9 t^gl^ll^Oi^lV^itfS^T&^^E L=& 

•^-SeiiJiS i P 1 8 9 ICJ:^ ^>(^-e2^^prtgtt5&Si^v^i:#x.^tL*o 
[0 12 9] 

C^ifef?!l6 : T 7 V * rf-^Sesamum radiatum:d^^<7) S i P 1 8 9 ^it'fe^'^-^S?!] 
7 7 U =f-7Sesamum radiatumt±7 7 U * KmP^i"^ I9 , ^Mit<E^^^W 

trj:*Lj^^'fe#|^{i2 n = 3 4-Cibt), S. indicum ( 2 n = 2 6 ) i: {iat<Efi<j4C^-5r-2,^ 
^-C^^ ^h^MVlF l^^-raym^} mikWm) o L:6-LS. radiatu 
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i t**??ib*»t!&oTV>S Bedigian, D., et al. Biochemical Systematics 

and Ecology 13, 133-139. 1985) o LfzHjl^oXS. radiatum<^'^>' A jcfiS. indicunK?? 
S i P 1 8 9 izMlB-r^mmi^XX/^th^^- V-t^miii^^iS r S i P l S 9)i)^^tfL 
X\^^^:ztTbmW'^ti^o i:^cSrSiP189{iSiP18 9 fciB?!j^B|WJtt<0]ftv^itfK 

[0 13 0] 

S. radiatum<^^56»^||jfeM4 t TOIC c DNA^P^L/Co i<^cDNAl^ 1^ 
mMiZ^ mTl'^i-T'v-f V- (@g^!J#-^6 1 (Bam-SST-FW2) 6 3 (GR-SST-RVl) ) 
^ffiV^T. ^ifel^4 i:|W|#<^:;^-&T'RT-P CRSiS^^foTto {i S iPl 

8 9<^iB?iJ*iltr^^«0RF*-g-tfBfn-«rJii|ii-r^J:d(c|£fft-t/wo -^(Df^m. SrS 
i P 1 8 9 ^-^triiS^tL;?,^ 1 . 5 k b(^iiitiiifM->6^*#^tL^^;^^a6, p C R-blu 

nt II TOPO^^^^J'- (^V-y-f hnva^>'tt) --^m.^^^^ pSPB2068^#:^v:o m.^^tfi 
fz^l. 5 khm)i<ommmm^^LfztC:b. S. indicumfiJ^O S i P 1 8 9 DN 
Al/^;Vt?9 6 %OlB^J|WI— 14. ymiy^n^X9 5%(OW.nWl—^i^Lfz (@S^J# 
■te 4 izT5 ymmm^^L. @B^iJ#-^6 5 izMm^m^^-T) o lli&IRI4 trmo-C||f5& 
<^@2^Jl=-^6 1 *5 i 0^@S^J#-i- 6 3 ^ffiv^T. S. Tadiat\m(Dm=^i5XZfmTf)^(bmmLfz 
c DNASr^MlCRT-PCR^^ML/ct i;5>. S r S i P 1 8 9 (^^^KiS^trSt < 
mi>Z:^\,^Xiti3it A.i:^mLX\^^^j:\,^^ t-^^^Ti^^fZo CLOR T- P C R i -2. 
^3Ki»^ff:d^P> S r S i P 1 8 9 itm^izisxf^xmil^-t ^ ^ tif^^m^fitio 
[01311 

C*Mf^ 7:77V:* ^-^Sesamum radiatumtC^tt-S S r S i P 1 8 9 stf5^<^^t6«l 

s r s i p 1 8 9<Dmt^^mm^mhi!f-iz-r^fzi6K. mmzxm^m^s r s i p 

1 8 9^mm^-^. S r S i P 1 8 9<DV ^i-y^^^m^^^^LfZo tT. pSPB2068 
^mmmmB amHItXhoI xmit nh titzm l . 5 k b S r S l p 1 

8 9(^c DNASr'^tf»f>T-=S:^@l&5K^:J'i^-pYE22m<^B amH I ^: S a 1 l"^^ Y Kn 
AL. pSPB2069'S'#fCo J^SMEtfe^^^P?*^^ ^ n v-AOP^i3 ilTV 
tt{i|life^4 ^:|WIfi|tc^Mt7to llI6t4HPLC:0';W^lzj:-SiiiJ^^^«-^L^'bO-Cife* 
o ^<D^^. S. indicuinffi5fc<^) S i P 1 8 9 i:|W)#trS r S i P 1 8 9{±NADPH'0t^ 

XX/^fz (136 (a) isiO^me (b) ) o NADPH^-g-* ^v^0^SiSfl^4'tci5V>T{i 
tr^ ij h 16. 9 %. -fe-i?- 5 y^Wu^^ifi 8 . 4 % ti-e-tL-rtL-KT L/c ( 

me (c) i3j;tf|gl6 (d) ) o C10it;6^?>SrSiP18 9 JiS. radiatumtcis tt^ 
S i P 1 8 9<DiJ^>9-^<i- ym'R^X^^:it-bmh-h^ti-j:^fzo l>X±.(Dm^i)^ h . 
m.ink.XS i P 1 8 9mW.¥\^U^^ ^^iii^it'^ y V'J ^ 

[0 13 2] 

m±J:ajc. :*:||g§n#<5=f-9'«^^5fcOS i P 1 8 9^^=f-^XXfS r S i P 1 8 9 
/S^Sfe^-T'S^ h ^n-i. p 4 5 0 ^3 - K-r'5)itfE^-e^>;2)o ■S-*:^^ ^*m*:t:p=?i-e^ 

Mtt**i^B$tLTv>*o ta&oT. 2fs:|&5gtci: i9l^5e$*tf^S i P 1 8 9«1S^:fectcrs r 
S i P 1 8 9st<E^^(±> itLt■r'=^'va^55^^^jl-t-'5>:^feL;&^^;^^o;t■b•^?■^ ^<^^jg 

[0133] 
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[0 13 41 

[1112] :4c|&^tc#^^M^Jtc^nt^ S i P 1 8 dAi^^i!)^^- K-t-SS^OfStt^ 
ffiij^ H P L C O^:^ ^^-t HT-ab <2> o 
[031 (^hiJrn-AP 4 5 0<D=3- V-t^T^ym<0—:^m7kmmT!>'hnhfL^ 

[1141 :^mMi''m^S i P 1 8 9itfK^)5«:3- * ^ >/^•^Kt <^ffi|Wl1±^m<^ 

[0 51 S i P 1 8 9jlfe^O-9-if><»^(^|§*=S:^1-ElT?*;So 

[I1I61 3|s:%^tc#;5,||ifeMl^:fett^ S r S i P 1 8 9^fS?-;&*3- K-r;&»*(^© 

-a =£: ilij^ L H P L C O^:^ ^ ^-t" HI -t? ^ o 
[^?-^c7)gi§gi 

[0 13 51 

1 3 — 7 a. ;1'T;V':3 — ;w 

2 vfyvvy-;v 

3 ^^w~}v^^mm 

4 tr^U 
6 -fe-iJ-^ 



ffiiE#2 004-3092039 



#112 0 0 3-4 3 2 3 8 3 l 1/ 

imm] 

SEQUENCE LISTING 

<110> SUNTORY LIMITED 

<120> Hie gene related to the biosynthesis of lignan, and the 
use thereof 

<130> P03-0121 

<150> JP 2003-341313 
<151> 2003-09-30 

<160> 65 

<170> PatentIn Ver. 2. 1 

<210> 1 
<211> 506 
<212> PRT 

<213> Sesamum indicum 
<220> 

<223> SiP189 
<400> 1 

Met Glu Ala Glu Met Leu Tyr Ser 
1 5 

Phe Met Val Tyr Arg He Leu Ser 
20 

Thr Lys Leu Pro Pro Ser Pro Pro 
35 40 

Ala His Leu Met Lys Asn Leu Leu 
50 55 

Gin Lys Leu Gly Pro He Phe Ser 
65 70 

Val Val Val Ser Ser Ser Ser Leu 
85 

Asp He Val Leu Ala Asn Arg Pro 
100 

Leu Gly Phe Ser Thr Thr Ser Val 
115 120 



Ala Leu Ala Leu Thr Phe Ala He 
10 15 

Asn Ser Gin Asp Lys Arg Ser Leu 
25 30 

Gly Trp Leu Pro Val He Gly His 
45 

His Arg Thr Leu Tyr Asp Phe Ser 
60 

He Arg Phe Gly Ser Arg Leu Val 
75 80 

Val Glu Glu Cys Phe Thr Lys Tyr 
90 95 

Gin Ala Ser Val Asp Arg Arg Ser 
105 110 



He Gly Ala Pro Tyr Gly Asp His 
125 
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Trp Arg Asn Leu Arg Lys Leu Cys Asp Leu Glu Val Phe Ala Pro Thr 
130 135 140 

Arg Leu Ala Ser Phe Leu Ser He Arg Leu Asp Glu Arg Asp Arg Met 
145 150 155 160 

He Ser Ala Leu Tyr Lys He Ser Ser Ala Gly Phe Ala Lys Val Asn 
165 170 175 

Leu Glu Ala Lys He Val Glu Leu Thr Phe Asn Asn He Met Arg Met 
180 185 190 

Val Ala Ala Lys Arg Tyr Tyr Gly Glu Glu Ala Glu Asp Asp Glu Glu 
195 200 205 

Ala Lys Arg Phe Arg Asp Leu Thr Lys Glu Ala Leu Glu Leu Tbr Ser 
210 215 220 

Ala Ser Asn Pro Gly Glu He Phe Pro He Leu Arg Trp Leu Gly Cys 
225 230 235 240 

Asn Gly Leu Glu Lys Lys Leu Ala Val His Ser Arg Lys Thr Asp Glu 
245 250 255 

Phe Met Gin Gly Leu Leu Asp Glu His Arg Arg Gly Glu Arg Gin Asn 
260 265 270 

Thr Met Val Asp His Leu Leu Ser Leu Gin Glu Ser Gin Pro Glu Tyr 
275 280 285 

Tyr Thr Asp Glu He He Thr Gly Leu He Val Ala Leu He He Ala 
290 295 300 

Gly Thr Asp Ala Ser Val Val Thr Thr Glu Trp Ala Met Ser Leu Leu 
305 310 315 320 

Leu Asn His Pro Lys Val Leu Glu Lys Ala Arg Lys Glu Leu Asp TTir 
325 330 335 

Leu Val Gly His Glu Arg Met Val Asp Glu His Asp Leu Pro Lys Leu 
340 345 350 

Arg Tyr Leu His Cys He Val Leu Glu Thr Leu Arg Leu Phe Pro Ser 
355 360 365 

Val Pro Thr Leu Val Pro His Glu Pro Ser Glu Asp Cys Lys He Gly 
370 375 380 



Gly Tyr Asn Val Pro Lys Gly Thr Met Val Leu Val Asn Ala Trp Ala 
385 390 395 400 
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He His Arg Asp Pro Lys Va.l Trp Asp Asp Pro Leu Ser Phe Lys Pro 
405 410 415 

Asp Arg Phe Glu He Met Glu Val Glu Thr His Lys Leu Leu Pro Phe 
420 425 430 

Gly Met Gly Arg Arg Ala Cys Pro Gly Ala Gly Leu Ala Gin Lys Phe 
435 440 445 

Val Gly Leu Ala Leu Gly Ser Leu He Gin Cys Phe Asp Trp Glu Arg 
450 455 460 

Thr Ser Pro Glu Lys He Asp Leu Asn Glu Gly Ser Gly He Thr Leu 
465 470 475 480 

Pro Lys Ala Lys Thr Leu Glu Ala Met Cys Lys Pro Arg His Val Met 
485 490 495 

Glu Lys Val Leu Arg Gin Val Ser Asn Val 
500 505 



<210> 2 
<211> 1518 
<212> DNA 

<213> Sesamum indicum 
<220> 

<223> SiP189 
<400> 2 

atggaagctg aaatgctata ttcagctctc 
agaattcttt ctaattcgca ggacaagcgc 
ggttggctgc cggtgatcgg ccacgctcat 
tacgacttct cccagaaact gggacccata 
gtggtggtgt cctcctcctc cctggtggag 
gcaaatcgcc ctcaggcttc tgttgaccgg 
atcggggccc cgtacgggga ccattggcgc 
ttcgccccga cccgtctcgc ctcgttttta 
atttccgcgt tatacaaaat ctcgtccgcc 
attgtggagc tgacgtttaa taacataatg 
gaggaggcgg aggacgacga ggaggcgaag 
gagttgacga gcgcttccaa tcctggtgag 
aatgggctgg agaagaagct ggctgttcac 
ctgctggacg aacaccgacg gggcgagcgc 
ttgcaggaat ctcaacctga gtactacact 
ttgataattg cgggaacgga tgcatcggtt 
ctaaatcatc ccaaagtact tgaaaaggct 
gaacgcatgg ttgatgaaca cgatctcccc 



gctctcacct tcgccatatt catggtttac 60 
agcctgacta agctgcctcc gagcccgccc 120 
ctcatgaaaa atctcctcca tagaacacta 180 
ttttccatcc ggttcgggtc gcgcctcgtg 240 
gaatgtttca ccaagtatga cattgtcttg 300 
cgctcacttg ggttcagcac caccagcgta 360 
aacctgcgaa agttgtgcga tcttgaagta 420 
tccatcaggc ttgacgagag ggaccgcatg 480 
ggtttcgcga aggtgaattt ggaagcgaag 540 
aggatggtgg cggcgaagag atactatggg 600 
aggttcaggg acctgacgaa ggaggctttg 660 
atatttccaa tattgcggtg gcttggttgc 720 
tcgcggaaga cggatgagtt catgcaaggg 780 
cagaacacca tggttgatca tttgctttcg 840 
gatgaaatca tcactggcct catagttgca 900 
gtaactacag aatgggcgat gtccctttta 960 
agaaaagaac tggacactct agtaggacac 1020 
aaactacgtt accttcactg catagtcttg 1080 
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gagaccttaa ggttattccc ttctgttcca actttggtgc cacacgaacc atcagaggat 1140 
tgtaaaattg ggggatacaa tgtccccaag gggacaatgg tattagtgaa tgcttgggca 1200 
atacaccgag accccaaggt gtgggacgac cccttgagct ttaagcccga caggtttgag 1260 
ataatggaag tggagacaca caagttgttg ccgttcggaa tgggcaggag agcgtgtcct 1320 
ggagctggac tggcgcagaa gtttgtgggg ttggctttgg ggtcgctgat tcagtgtttc 1380 
gactgggaga gaacgagtcc cgagaaaatt gacttgaacg aaggttctgg gataaccttg 1440 
cctaaagcta agacgttgga agccatgtgc aaacctagac atgtcatgga aaaagttctt 1500 
cgtcaggttt ccaacgtt 1518 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, Sil8SrRNA-FW 



<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, Sil8SrRNA-RV 

<400> 4 

aacatctaag ggcatcacag a 21 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP90A-Fff 



<400> 3 

tatgcttgtc tcaaagatta a 



21 



<400> 5 

ttttccgatg aagagattgt tgac 



24 



<210> 6 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP90A-RV 

<400> 6 

tgccatctcc aagggttg 18 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP72B-Fff 



<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP72B-RV 

<400> 8 

gtaaatcgtt cagggttg 18 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP71B-F¥ 



<400> 7 

cttaatgttc aaatgataat ggat 



24 



<400> 9 

ttcaccactg atcatctcaa agga 



24 
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<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP71B-RV 

<400> 10 

agaaacctgt cagggtta 18 



<210> 11 
<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP84A-FW 

<400> 11 

cttacccgtg acaatatcaa agca 24 



<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP84A-RV 

<400> 12 

aaaaacctcg atggtcta 18 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP96A-FW 

<400> 13 
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agtcatgata agttcctcag ggac 



24 



<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP96A-RV 

<400> 14 

atccatctct ctggcttg 18 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence. CYP710A-FW 



<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP710A-RV 

<400> 16 

ctaaaccggt ccggatcg 18 

<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP86A-F1f7 



<400> 15 

tccgaagacg aagccatcgg cggt 



24 
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<400> 17 

cgcgtggcgc tcaacttcat ccta 24 



<210> 18 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP86A-RV 

<400> 18 

atccatctct ctggtttg 18 



<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP74-FW 

<400> 19 

cgagaagaag ctactcacaa tctt 24 



<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP74-RV 

<400> 20 

acgaatctct ccggcaca 18 



<210> 21 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP75B-FW 

<400> 21 

ttaacggata ctgagattaa agcct 25 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP75B-RV 

<400> 22 

aagaatctct cgggttta 18 



<210> 23 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP79F-FW 

<400> 23 

gtcacaccag acgaaatcaa agct 24 



<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP79F-RV 

<400> 24 

aggtgacgct ccggtttg 18 



<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP81D-FW 



<400> 25 

tacatggacc gcatcatcaa agga 



24 



<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP81D-RV 

<400> 26 

tcgaacctct ctggcttg 18 



<210> 27 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP705A-FW 



<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP705A-RV 

<400> 28 

agaaacctct ctggttta 18 



<400> 27 

catatcaagt cgcttctcac ggta 



24 



<210> 29 
<211> 24 
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<212> DNA 

<213> Artificial Sequence 
<220> 

•<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP83A-FW 

<400> 29 

tttactgatg ataatgtcaa agcc 24 



<210> 30 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP83A-RV 



<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-FW 

<400> 31 

tttcccttgt tctcctactc t 21 



<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-RV 



<400> 30 

agaaacctct cgggccta 



18 



<400> 32 

aaataatgat agctaaattt t 



21 
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<210> 33 
<211> 21 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Sjmthesized Primer Sequence, SiP189-FW 

<400> 33 

tcgtttttat ccatcaggct t 21 



<210> 34 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-RV 

<400> 34 

caaacgttgg aaacctgacg a 21 



<210> 35 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-FW 

<400> 35 

ggatgttctg tggaagttaa a 21 



<210> 36 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Ssnithesized Primer Sequence, SiP236-RV 



<400> 36 

atctaagttt catgcagttt t 



21 
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<210> 37 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP249-FW 

<400> 37 

ctaagcttca aaatgtcgat a 21 



<210> 38 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP249-RV 

<400> 38 

ccaacttact tattacagat a 21 



<210> 39 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP288-FW 

<400> 39 

aaaatggtgg gaattgtgta t 21 



<210> 40 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Sjmthesized Primer Sequence, SiP288-RV 

004-3092039 
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<400> 40 

tacatctcaa tttttctta 19 



<210> 41 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP168-RV 

<400> 41 

cacgatcctg gagatttccg gggaggatac aa 32 

<210> 42 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP168-Nest-RV 

<400> 42 

gtaggttttg gagagttt 18 



<210> 43 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP189-RV 

<400> 43 

ctcgtcgtcc tccgcctcct ccccatagta t 31 



<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 

tBiE#2 004-3092039 



#M2 003-432383 



^--j: 15/ 



Synthesized Primer Sequence, GR-SiP189-Nest-RV 
<400> 44 

accatcctca ttatgttatt a 21 



<210> 45 

<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP236-RV 

<400> 45 

ccaggagaga gttgttgctg ttgtgtct 28 

<210> 46 
<2n> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP236-Nest-RV 

<400> 46 

tataaagctt attgttat 18 



<210> 47 

<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descript ion of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-BamHl-Fl 

<400> 47 

ggatccaaaa gagcaaatta tggatctact act 33 

<210> 48 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-Xhol-RV 

<400> 48 

ctcgagaagg gaaaataatg atagctaaat ttt 33 



<210> 49 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-BamHl-FW 

<400> 49 

ggatcctttt cagccaacat ggaagctgaa 30 



<210> 50 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-Xhol-RV 

<400> 50 

ctcgagaaaa agagcatcat ttaatcatac act 33 

<210> 51 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-BamHl-FW 

<400> 51 

ggatccttca cttcacttca ttgctcaatg gcaaa 35 



<210> 52 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-Xhol-RV 

<400> 52 

ctcgagaaca gctgagaccc cacagcaatc taa 33 



<210> 53 
<211> 1503 
<212> DNA 

<213> Sesamum indicum 
<220> 

<223> SiP249 
<400> 53 

atgtcgatac ctctccttat ctctctctca 
cgacgccgca acagcccggc tggtcgaaaa 
cccttcctcg ggaacttgct ccaatacaac 
ctctcagaaa agtacggccc gcttatgtac 
atttcatcgg cccgagtggc caaagaggct 
aggccttcta ccattgcatc gcgcaaagtg 
ccgtacacag agtactggag agaactgcgg 
aaacaagtga actctttccg ccctgctcga 
atttccagac gggccaacgc gcatcagccc 
tcgagca^a tgatatctag gtttgcactg 
gaaaagagga ggttcgacag gattctgcag 
tttggtgatt attctccatg gctgggctgg 
cttgagaagg cgttcaagga tttggattca 
agcccgaata ggcccgagtc tatgaacgga 
gaagatcggt cgtcgacggt tcaaattgat 
atgttcgtag ccggaacaga cacaactgca 
atcaagaagc ctcaagtact gaacaaagtg 
aaaggcagcg tagccgaaga tgatatacaa 
gagactctga gactgtacgc accagctcca 
agcgtcatag atggatacga cattgaaccc 
attagccgag acaaggattt ttgggagaac 
aacagtagcg tggactttaa aggccaagat 
agagtgtgcc ctggaatggc cttggggact 
ctgtattgct tccactggga attgccgcct 
tttttgcctg gaattactac tcataagaaa 
ctg 



ttaatcatcc ttgttttcct actagtccga 60 
ctccggcgtc ctccggggcc tcctggcctt 120 
ccctccgatc tccatctccg cctgacaaaa 180 
atgacgttcg tcggaaagcc cgtggttgtg 240 
ttgaagtaca atgaccttgc attttcgagc 300 
gcttacaaca acagtgacat ctccatgtca 360 
aaaatggtcg ttcttcgcct ctttacggtc 420 
gaagaagaag tggcccgcat ggtgaaagag 480 
gttaacatta atgaaatagc gttgtcgttg 540 
gggaagaggt acgacgagga gaacgggccg 600 
ctgcttcagt tggtgtcggt ggaaattttc 660 
attgacagac tgtgtggtaa ggtttctcag 720 
ttgtatgaag agatgatcgc ggagcatctg 780 
gacattcttg atatgctaat tcagatgaaa 840 
tgggatcata tcaagggcgt actcatgaac 900 
gctacaataa catgggcaat gacagctctg 960 
caacaagaaa tcagatctgt ggtcggaaag 1020 
aaacttccct attttaaagc ggtggtgaag 1080 
ctctcactgc ccagactgac aatcaaaagc 1140 
aacaccatag tttacgtgaa cgtttgggcg 1200 
ccggatgagt tcttgcccga aagattcttg 1260 
ttcgggtttc ttccattcgg gtcggggcga 1320 
gcagaagtgg aggtgtcgct tgctaatatt 1380 
ggaatggtag aagatgacgt tgatatggac 1440 
aatgcactct atttgatggc caaaagctat 1500 

1503 



<210> 54 
<211> 501 
<212> PRT 
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<213> Sesamum indicum 
<220> 

<223> SiP249 
<400> 54 

Met Ser He Pro Leu Leu He Ser Leu Ser Leu He He Leu Val Phe 
15 10 15 

Leu Leu Val Arg Arg Arg Arg Asn Ser Pro Ala Gly Arg Lys Leu Arg 
20 25 30 

Arg Pro Pro Gly Pro Pro Gly Leu Pro Phe Leu Gly Asn Leu Leu Gin 
35 40 45 

Tyr Asn Pro Ser Asp Leu His Leu Arg Leu Thr Lys Leu Ser Glu Lys 
50 55 60 

Tyr Gly Pro Leu Met Tyr Met Thr Phe Val Gly Lys Pro Val Val Val 
65 70 75 80 

He Ser Ser Ala Arg Val Ala Lys Glu Ala Leu Lys Tyr Asn Asp Leu 
85 90 95 

Ala Phe Ser Ser Arg Pro Ser Thr He Ala Ser Arg Lys Val Ala Tyr 
100 105 110 

Asn Asn Ser Asp He Ser Met Ser Pro Tyr Thr Glu Tyr Trp Arg Glu 
115 120 125 

Leu Arg Lys Met Val Val Leu Arg Leu Phe Thr Val Lys Gin Val Asn 
130 135 140 

Ser Phe Arg Pro Ala Arg Glu Glu Glu Val Ala Arg Met Val Lys Glu 
145 150 155 160 

He Ser Arg Arg Ala Asn Ala His Gin Pro Val Asn He Asn Glu He 
165 170 175 

Ala Leu Ser Leu Ser Ser Arg Met He Ser Arg Phe Ala Leu Gly Lys 
180 185 190 

Arg Tyr Asp Glu Glu Asn Gly Pro Glu Lys Arg Arg Phe Asp Arg He 
195 200 205 

Leu Gin Leu Leu Gin Leu Val Ser Val Glu He Phe Phe Gly Asp Tyr 
210 215 220 

Ser Pro Trp Leu Gly Trp He Asp Arg Leu Cys Gly Lys Val Ser Gin 
225 230 235 240 
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Leu Glu Lys Ala Phe Lys Asp Leu Asp Ser Leu Tyr Glu Glu Met He 
245 250 255 

Ala Glu His Leu Ser Pro Asn Arg Pro Glu Ser Met Asn Gly Asp He 
260 265 270 

Leu Asp Met Leu He Gin Met Lys Glu Asp Arg Ser Ser Thr Val Gin 
275 280 285 

He Asp Trp Asp His He Lys Gly Val Leu Met Asn Met Phe Val Ala 
290 295 300 

Gly Thr Asp Thr Thr Ala Ala Thr He Thr Trp Ala Met Thr Ala Leu 
305 310 315 320 

He Lys Lys Pro Gin Val Leu Asn Lys Val Gin Gin Glu He Arg Ser 
325 330 335 

Val Val Gly Lys Lys Gly Ser Val Ala Glu Asp Asp He Gin Lys Leu 
340 345 350 

Pro Tyr Phe Lys Ala Val Val Lys Glu Thr Leu Arg Leu Tyr Ala Pro 
355 360 365 

Ala Pro Leu Ser Leu Pro Arg Leu Thr He Lys Ser Ser Val He Asp 
370 375 380 

Gly Tyr Asp He Glu Pro Asn Thr He Val Tyr Val Asn Val Trp Ala 
385 390 395 400 

He Ser Arg Asp Lys Asp Phe Trp Glu Asn Pro Asp Glu Phe Leu Pro 
405 410 415 

Glu Arg Phe Leu Asn Ser Ser Val Asp Phe Lys Gly Gin Asp Phe Gly 
420 425 430 

Phe Leu Pro Phe Gly Ser Gly Arg Arg Val Cys Pro Gly Met Ala Leu 
435 440 445 

Gly Thr Ala Glu Val Glu Val Ser Leu Ala Asn He Leu Tyr Cys Phe 
450 455 460 

His Trp Glu Leu Pro Pro Gly Met Val Glu Asp Asp Val Asp Met Asp 
465 470 475 480 

Phe Leu Pro Gly He Thr Thr His Lys Lys Asn Ala Leu Tyr Uu Met 
485 490 495 

Ala Lys Ser Tyr Leu 
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500 



<210> 55 
<211> 1545 
<212> DNA 

<213> Sesamum indicum 

<220> 

<223> SiP288 
<400> 55 

atggtgggaa ttgtgtatat tgagcttttc 
gtgtggttga attacagggc cctggcgtgg 
cttctgcttc acgtgagccg gattcacgac 
cggggaactt ttcatttccg gggtccctgg 
gatcctgaga atgttcacta cattatgagc 
aagttcaggg aaatttttga tgttcttgga 
tggagggacc agagaagggt tgccagggcc 
ctggcgaaga tcagccgtga gaaggtagag 
tgcctggaaa atcgggtggt cgatttgcag 
acttgtacat ttgttactgg ttatgatcct 
cctttctcga aagccctaga tgatgccgaa 
gaaaagattt ggaaacttca gaggtggttt 
gctcgtgaag tcttggatag cgtcattggc 
agaagccgag gaatttcgat tgattgtgaa 
tacatgactg tgggagacga tggtactcaa 
ttgagggaca cgatactgaa tctaatgatt 
acatggttta tatggcttgt gtcgacacat 
ctgaagtcct ttctgcccgc cggagaacgt 
accaagaagt tggtttacat gcatggagca 
gtcccgttcc agcataagga gccggtggaa 
gaaccgacaa tgaaagtgat gttctcattg 
ggcgaggatt gcttggaatt caagccggag 
cacgagccct catacaagtt cttggctttc 
gatgtggctt tcgctcaggt gaaggcagtg 
cacgtggcag ac^ccaccg cgtgctgccc 
ggattgaagg ttagggttgc caatagatgg 



ttgtcagtta tgtggtttat ggctttgtgg 60 
aactggcctg tgatcggaat gctgccgacg 120 
aattgcacgg agattatggg gaagtcccga 180 
ttggctgata tggacatgat ggggactgct 240 
gcgaacttcc agaatttccc gaaaggcccc 300 
gatgggattt tcaatgcaga ttcggagtcc 360 
ctgatttctc accatggttt cctccggttt 420 
aaaggcctga ttccagttct tgaaacggtg 480 
gatttgttcc agaggttgac gtttgataca 540 
ggatgcttgt ctgttgattt gcctgatgtt 600 
gaagcgatat tcatgcgcca tgtggttcct 660 
ggggttggat ctgagagaaa attgagcaag 720 
aggtatatcg cgctgaagcg cggcgaaatg 780 
aatgaagatg gtgtggatct gctcacgtct 840 
acccatgatt tgaaatgtga tgacaagttc 900 
gcagggcggg acacgacgag ttctgctctg 960 
gctgaagtgg aaaagaggat cagggatgaa 1020 
gaaaagtggc gtgtgtttgg ggttgaagaa 1080 
atttgcgaag ccctacgact atatccacca 1140 
ccagatatcc ttccgagcgg gcattttgtg 1200 
tacgccatgg gacggatgga atccgtttgg 1260 
aggtggattt ctgatagggg atcgatcaag 1320 
aatgctggtc cgaggacttg cttggggaag 1380 
gccgccacct taatccataa ctaccaagtt 1440 
aattgttcca tcatcctcta catgaggaat 1500 
tctgctaaga aaaat 1545 



<210> 56 
<211> 515 
<212> PRT 

<213> Sesamum indicum 
<220> 

<223> SiP288 
<400> 56 

Met Val Gly He Val Tyr He Glu Leu Phe Leu Ser Val Met Trp Phe 
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10 



15 



Met Ala Leu Trp Val Trp Leu Asn Tyr Arg Ala Leu Ala Trp Asn Trp 
20 25 30 

Pro Val He Gly Met Leu Pro Thr Leu Leu Leu His Val Ser Arg He 
35 40 45 

His Asp Asn Cys Thr Glu He Met Gly Lys Ser Arg Arg Gly Thr Phe 
50 55 60 

His Phe Arg Gly Pro Trp Leu Ala Asp Met Asp Met Met Gly Thr Ala 
65 70 75 80 

Asp Pro Glu Asn Val His Tyr He Met Ser Ala Asn Phe Gin Asn Phe 
85 90 95 

Pro Lys Gly Pro Lys Phe Arg Glu He Phe Asp Val Leu Gly Asp Gly 
100 105 110 

He Phe Asn Ala Asp Ser Glu Ser Trp Arg Asp Gin Arg Arg Val Ala 
115 120 125 

Arg Ala Leu He Ser His His Gly Phe Leu Arg Phe Leu Ala Lys He 
130 135 140 

Ser Arg Glu Lys Val Glu Lys Gly Leu He Pro Val Leu Glu Thr Val 
145 150 155 160 

Cys Leu Glu Asn Arg Val Val Asp Leu Gin Asp Leu Phe Gin Arg Leu 
165 170 175 

Thr Phe Asp Thr Thr Cys Thr Phe Val Thr Gly Tyr Asp Pro Gly Cys 
180 185 190 

Leu Ser Val Asp Leu Pro Asp Val Pro Phe Ser Lys Ala Leu Asp Asp 
195 200 205 

Ala Glu Glu Ala He Phe Met Arg His Val Val Pro Glu Lys He Trp 
210 215 220 

Lys Leu Gin Arg Trp Phe Gly Val Gly Ser Glu Arg Lys Leu Ser Lys 
225 230 -235 240 

Ala Arg Glu Val Leu Asp Ser Val He Gly Arg Tyr He Ala Leu Lys 
245 250 255 



Arg Gly Glu Met Arg Ser Arg Gly He Ser He Asp Cys Glu Asn Glu 
260 265 270 
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Asp Gly Val Asp Leu Leu Thr Ser Tyr Met Thr Val Gly Asp Asp Gly 
275 280 285 

Thr Gin Thr His Asp Leu Lys Cys Asp Asp Lys Phe Leu Arg Asp Thr 
290 295 300 

He Leu Asn Leu Met He Ala Gly Arg Asp Thr Thr Ser Ser Ala Leu 
305 310 315 320 

Thr Trp Phe He Trp Leu Val Ser Thr His Ala Glu Val Glu Lys Arg 
325 330 335 

He Arg Asp Glu Leu Lys Ser Phe Leu Pro Ala Gly Glu Arg Glu Lys 
340 345 350 

Trp Arg Val Phe Gly Val Glu Glu Thr Lys Lys Leu Val Tyr Met His 
355 360 365 

Gly Ala He Cys Glu Ala Leu Arg Leu Tyr Pro Pro Val Pro Phe Gin 
370 375 380 

His Lys Glu Pro Val Glu Pro Asp He Leu Pro Ser Gly His Phe Val 
385 390 395 400 

Glu Pro Thr Met Lys Val Met Phe Ser Leu Tyr Ala Met Gly Arg Met 
405 410 415 

Glu Ser Val Trp Gly Glu Asp Cys Leu Glu Phe Lys Pro Glu Arg Trp 
420 425 430 

He Ser Asp Arg Gly Ser He Lys His Glu Pro Ser Tyr Lys Phe Leu 
435 440 445 

Ala Phe Asn Ala Gly Pro Arg Thr Cys Leu Gly Lys Asp Val Ala Phe 
450 455 460 

Ala Gin Val Lys Ala Val Ala Ala Thr Leu He His Asn Tyr Gin Val 
465 470 475 480 

His Val Ala Asp Gly His Arg Val Leu Pro Asn Cys Ser He He Leu 
485 490 495 

Tyr Met Arg Asn Gly Leu Lys Val Arg Val Ala Asn Arg Trp Ser Ala 
500 505 510 

Lys Lys Asn 
515 



<210> 57 
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<211> 1494 
<212> DNA 

<213> Sesamum indicum 

<220> 

<223> SiP168 
<400> 57 

atggatctac tactttccct tgttctccta 
cgggtggtcc tgaaacccaa tccagggccc 
aaacctcttc ccataatcgg caacattctt 
gccaaactct ccaaaaccta cgggcccctg 
gttgttgtat cctccccgga aatctccagg 
tccagccgaa cacacgcaga tgccatccga 
tggataccgg cggacaatca gtggcggaaa 
tcgggccaaa agcttgatgc gaaccagggc 
gactatgtga atgaatgctg cgttagtggc 
acgacgaccc ttaatctgat atcggccact 
tctggttcgt ctcaagagct taaggatgtt 
ccaaattttg ctgattgttt ccctcttctt 
cagaccacgt tacatttcaa caagtgtttt 
ctacagacca atgattcggg gacgaaaagt 
cagaaagatg agtctgaatt gagctttgac 
gtcgcaggaa cggacacaac ttcagttaca 
caccctgaga aaatgtcgaa agccagaaat 
gaaattcaag aatcagacat ctcaagactc 
ttcaggcttc accctgcaac tcctttatcg 
atcaatggct atatagtccc taaaggagca 
agagattcaa gcatatggag gaaccctgat 
gaaattgatg tccgtggcca acacttcgag 
tgcgtggggc tgccgttagc ctatcgtatg 
gactatgatt ggaaacttga aggagggctg 
ttcggcctca ccctgcaaaa agccattcct 



ctctgttctg cagcatgcat ttggtttctc 60 
cggaaatcag ccaatctccc tccagggcca 120 
gagcttggtg agaaacccca ccaatctctc 180 
atgcgtctca agctgggaac catgacaaca 240 
atcgtgctgc aacaatatga ccaagttttc 300 
gcacttgacc accacaaaca ttccgtcgcc 360 
atccgtaaac tgtgcaaaga gaagatgttt 420 
ctgaggaggg agaagttgcg taatttgcaa 480 
caggtcgtgg atattggtgt agctgccttt 540 
cttttctcgg tggattttgc tgattttggt 600 
atgagcggga tagcgtctat catcggccga 660 
cggctggttg atccacaggg catcttccgc 720 
aagatctttg atgaaattat ccgtcaaagg 780 
gacatgctga aagagcttct tgaaatcaac 840 
gagatcaagc atttactcct ggatctactt 900 
gtggaatggg caatgacgga gctagtgcgc 960 
gagttaagaa atgtggtggg actgaataaa 1020 
ccttacctac gagcagtggt gaaagaaagt 1080 
gtacctcaca aggccgacga ggaagcagaa 1140 
caagttctca tgaacgtgtg ggccatcggc 1200 
gtattcatgc ccgagaggtt cttggagaca 1260 
ctgcttcctt ttggcggggg gaggaggatt 1320 
atccatctcg tgcttgccac tttcataagc 1380 
aaaactgaag aaatggacat gagtgaaaag 1440 
ctcaaggcac ttccagttaa aatt 1494 



<210> 58 
<211> 498 
<212> PRT 

<213> Sesamum indicum 
<220> 

<223> SiP168 
<400> 58 

Met Asp Leu Leu Leu Ser Leu Val Leu Leu Leu Cys Ser Ala Ala Cys 
15 10 15 

He Trp Phe Leu Arg Val Val Leu Lys Pro Asn Pro Gly Pro Arg Lys 
20 25 30 
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Ser Ala Asn Leu Pro Pro Gly Pro Lys Pro Leu Pro He He Gly Asn 
35 40 45 

He Leu Glu Leu Gly Glu Lys Pro His Gin Ser Leu Ala Lys Leu Ser 
50 55 60 

Lys Thr Tyr Gly Pro Leu Met Arg Leu Lys Leu Gly Thr Met Thr Thr 
65 70 75 80 

Val Val Val Ser Ser Pro Glu He Ser Arg He Val Leu Gin Gin Tyr 
85 90 95 

Asp Gin Val Phe Ser Ser Arg Thr His Ala Asp Ala He Arg Ala Leu 
100 105 110 

Asp His His Lys His Ser Val Ala Trp He Pro Ala Asp Asn Gin Trp 
115 120 125 

Arg Lys He Arg Lys Leu Cys Lys Glu Lys Met Phe Ser Gly Gin Lys 
130 135 140 

Leu Asp Ala Asn Gin Gly Leu Arg Arg Glu Lys Leu Arg Asn Leu Gin 
145 150 155 160 

Asp Tyr Val Asn Glu Cys Cys Val Ser Gly Gin Val Val Asp He Gly 
165 170 175 

Val Ala Ala Phe Thr Thr Thr Leu Asn Leu He Ser Ala Thr Leu Phe 
180 185 190 

Ser Val Asp Phe Ala Asp Phe Gly Ser Gly Ser Ser Gin Glu Leu Lys 
195 200 205 

Asp Val Met Ser Gly He Ala Ser He He Gly Arg Pro Asn Phe Ala 
210 215 220 

Asp Cys Phe Pro Leu Leu Arg Leu Val Asp Pro Gin Gly He Phe Arg 
225 230 235 240 

Gin Thr Thr Leu His Phe Asn Lys Cys Phe Lys He Phe Asp Glu He 
245 250 255 

He Arg Gin Arg Leu Gin Thr Asn Asp Ser Gly Thr Lys Ser Asp Met 
260 265 270 

Leu Lys Glu Leu Leu Glu He Asn Gin Lys Asp Glu Ser Glu Leu Ser 
275 • 280 285 

Phe Asp Glu He Lys His Leu Leu Leu Asp Leu Leu Val Ala Gly Thr 
290 295 300 
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Asp Thr Thr Ser Val Thr Val Glu Trp Ala Met Thr Glu Leu Val Arg 
305 310 315 320 

His Pro Glu Lys Met Ser Lys Ala Arg Asn Glu Leu Arg Asn Val Val 
325 330 335 

Gly Leu Asn Lys Glu He Gin Glu Ser Asp He Ser Arg Leu Pro Tyr 
340 345 350 

Leu Arg Ala Val Val Lys Glu Ser Phe Arg Leu His Pro Ala Thr Pro 
355 360 365 

Leu Ser Val Pro His Lys Ala Asp Glu Glu Ala Glu He Asn Gly Tyr 
370 375 380 

He Val Pro Lys Gly Ala Gin Val Uu Met Asn Val Trp Ala He Gly 
385 390 395 400 

Arg Asp Ser Ser He Trp Arg Asn Pro Asp Val Phe Met Pro Glu Arg 
405 410 415 

Phe Leu Glu Thr Glu He Asp Val Arg Gly Gin His Phe Glu Leu Leu 
420 425 430 

Pro Phe Gly Gly Gly Arg Arg He Cys Val Gly Leu Pro Leu Ala Tyr 
435 440 445 

Arg Met He His Leu Val Leu Ala Thr Phe He Ser Asp Tyr Asp Trp 
450 455 460 

Lys Leu Glu Gly Gly Leu Lys Thr Glu Glu Met Asp Met Ser Glu Lys 
465 470 475 480 

Phe Gly Leu Thr Uu Gin Lys Ala He Pro Leu Lys Ala Leu Pro Val 
485 490 495 



Lys He 



<210> 59 
<211> 1545 
<212> DMA 

<213> Sesamum indicum 
<220> 

<223> SiP236 
<400> 59 
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atggcaaacc ccattgattt tctcctcagc 
tacgttctct tctctgttct tattgttaga 
aggtaccatc ccattggtgg taccgtgttc 
gattatatgg ctgatcttgc agggaagtac 
actgaggtct atacatctga ccccgctaat 
agttatggca agggacctta caattgcagc 
ttcgcaatcg atggccataa gt^agggag 
acaagggttc tgagggatta cagtagcatc 
aaaattctgt ctggagctgc aacttccaac 
aaatcaactt ttgattctat ttcggaagtt 
ggttcaaatg aagaaggtgc caaatttagc 
cttt^agat acgtggatgt tctgtggaag 
gcaaaactga agaaaagcct tcaagtggtt 
aggactcagc aaatgaacat gccaggaaat 
attttgtcaa gattcttgca acttactgag 
ataagcttta tagttgctgg taaagacaca 
atgctttgca agtatcctca tgttcaggaa 
ggctgcaaag aggtagcaga tatctcagaa 
ggcaagatgc attatctcca tgcagcattg 
gcggtigatg caaagcaatg tttgtgtgat 
aagggggaca tggtggctta tcaaccatat 
aatgatgcag aagagttcaa accagagaga 
gccagccctt ttaagtttac agctttccag 
tttgcttatc ggcagatgaa gatattctca 
ctaagtgatg aaagaaagac agtaaactac 
ggtctcattg tccgcccctt tcacagaatg 



ccaacaccat atgtggctac aacccttctt 60 
ttcctcagca gaaagctgct cgggaagaag 120 
aaccagctgc tgaacttcta taggttgcat 180 
aagacttaca gactgattgc cccttttc^ 240 
gttgagcaca tgttgaaaac gaatttcgaa 300 
attctggggg atttgtttgg tgaaggaatt 360 
cagagaaaag tgtcaagcct tgagttttct 420 
gtcttcagga aaaacgccgt aaggctcgca 480 
caaccagtgg atattcaaga tcttttcatg 540 
gctttaggag ttgagcttga cagcttgggt 600 
attgctgcag acgacgtgag tatgaggaca 660 
ttaaagagag ctctaaatgt tggttcagaa 720 
gatgaatttg tgtataagct gattcatagt 780 
gattctgtta tgcagctgaa gaaagacgac 840 
gccactccca agtacttgag ggacataaca 900 
acagcaacaa ctctctcctg gtttatttac 960 
aaggtggagc aagagataaa agatgcgaca 1020 
ttttcagcct gtgtgacaga agaagctttg 1080 
acagaaacac tgaggattta tccagcagtt 1140 
gatataatgc cggatgggtt cagtgttaag 1200 
gcaatgggaa ggatgaaatc catatggggt 1260 
tggcttgaca aaaacggttg cttccagcag 1320 
gccggccctc gtctttgttt ggggaaagag 1380 
gccattctgc tgagattctt taccatgaaa 1440 
agaccaatgc tcactcttct catcgacggt 1500 
gacgagaaaa ctgca 1545 



<210> 60 

<211> 515 
<212> PRT 

<213> Sesamum indicum 
<220> 

<223> SiP236 
<400> 60 

Met Ala Asn Pro He Asp Phe Leu Leu Ser Pro Thr Pro Tyr Val Ala 
15 10 15 

Thr Thr Uu Leu Tyr Val Leu Phe Ser Val Leu He Val Arg Phe Leu 
20 25 30 

Ser Arg Lys Leu Leu Gly Lys Lys Arg Tyr His Pro He Gly Gly Thr 
35 40 45 

Val Phe Asn Gin Leu Leu Asn Phe Tyr Arg Leu His Asp Tyr Met Ala 
50 55 60 

Asp Leu Ala Gly Lys Tyr Lys Thr Tyr Arg Leu He Ala Pro Phe Arg 
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65 



70 



75 



80 



Thr Glu Val Tyr Thr Ser Asp Pro Ala Asn Val Glu His Met Leu Lys 
85 90 95 

Thr Asn Phe Glu Ser Tyr Gly Lys Gly Pro Tyr Asn Cys Ser He Leu 
100 105 110 

Gly Asp Leu Phe Gly Glu Gly He Phe Ala He Asp Gly His Lys Trp 
115 120 125 

Arg Glu Gin Arg Lys Val Ser Ser Leu Glu Phe Ser Thr Arg Val Leu 
130 135 140 

Arg Asp Tyr Ser Ser He Val Phe Arg Lys Asn Ala Val Arg Leu Ala 
145 150 155 160 

Lys He Leu Ser Gly Ala Ala Thr Ser Asn Gin Pro Val Asp He Gin 
165 170 175 

Asp Leu Phe Met Lys Ser Thr Phe Asp Ser He Ser Glu Val Ala Leu 
180 185 190 

Gly Val Glu Leu Asp Ser Leu Gly Gly Ser Asn Glu Glu Gly Ala Lys 
195 200 205 

Phe Ser He Ala Ala Asp Asp Val Ser Met Arg Thr Leu Trp Arg Tyr 
210 215 220 

Val Asp Val Leu Trp Lys Leu Lys Arg Ala Leu Asn Val Gly Ser Glu 
225 230 235 240 

Ala Lys Leu Lys Lys Ser Leu Gin Val Val Asp Glu Phe Val Tyr Lys 
245 250 255 

Leu He His Ser Arg Thr Gin Gin Met Asn Met Pro Gly Asn Asp Ser 
260 . 265 270 

Val Met Gin Leu Lys Lys Asp Asp He Leu Ser Arg Phe Leu Gin Leu 
275 280 285 

Thr Glu Ala Thr Pro Lys Tyr Leu Arg Asp He Thr He Ser Phe He 
290 295 300 

Val Ala Gly Lys Asp Thr Thr Ala Thr Thr Leu Ser Trp Phe He Tyr 
305 310 315 320 

Met Leu Cys Lys Tyr Pro His Val Gin Glu Lys Val Glu Gin Glu He 



325 



330 



335 
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Lys Asp Ala Thr Gly Cys Lys Glu Val Ala Asp He Ser Glu Phe Ser 
340 345 350 

Ala Cys Val Thr Glu Glu Ala Leu Gly Lys Met His Tyr Leu His Ala 
355 360 365 

Ala Leu Thr Glu Thr Leu Arg He Tyr Pro Ala Val Ala Val Asp Ala 
370 375 380 

Lys Gin Cys Leu Cys Asp Asp He Met Pro Asp Gly Phe Ser Val Lys 
385 390 395 400 

Lys Gly Asp Met Val Ala Tyr Gin Pro Tyr Ala Met Gly Arg Met Lys 
405 410 415 

Ser He Trp Gly Asn Asp Ala Glu Glu Phe Lys Pro Glu Arg Trp Leu 
420 425 430 

Asp Lys Asn Gly Cys Phe Gin Gin Ala Ser Pro Phe Lys Phe Thr Ala 
435 440 445 

Phe Gin Ala Gly Pro Arg Leu Cys Leu Gly Lys Glu Phe Ala Tyr Arg 
450 455 460 

Gin Met Lys He Phe Ser Ala He Leu Leu Arg Phe Phe Thr Met Lys 
465 470 475 480 

Leu Ser Asp Glu Arg Lys Thr Val Asn Tyr Arg Pro Met Leu Thr Leu 
485 490 495 

Leu He Asp Gly Gly Leu He Val Arg Pro Phe His Arg Met Asp Glu 
500 505 510 

Lys Thr Ala 
515 



<210> 61 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, Bain-SST-FW2 



<400> 61 

tggatcccaa ctcatagagt actcaaaaac gctt 



34 
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<210> 62 
<211> 24 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-Nco-RV 

<400> 62 

gcaaatgatc aaccat^tg ttct 24 



<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SST-RVl 

<400> 63 

cacatgaacg agacgaactg ggtttgg 27 

<210> 64 
<211> 506 
<212> PRT 

<213> Sesamum radiatum 

<220> 

<223> SrSiPlSQ 
<400> 64 

Met Glu Ala Glu Met Leu Tyr Ser Ala Leu Ala Leu Thr Phe Ala He 
15 10 15 

Phe Met Val Tyr Arg He Leu Ser Asn Ser Gin Glu Lys Ser Ser Leu 
20 25 30 

He Lys Leu Pro Pro Ser Pro Pro Gly Trp Leu Pro Val He Gly His 
35 40 45 

Val His Leu Met Lys Asn Leu Leu His Arg Hir Leu Tyr Asp Phe Ser 
50 55 60 
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Gin Lys Leu Gly Pro He Phe Ser Leu Arg Phe Gly Thr Arg Leu Val 
65 70 75 80 

Val Val Val Ser Ser Ser Ser Leu Val Glu Glu Cys Phe Thr Lys Tyr 
85 90 95 

Asp He Val Leu Ala Asn Arg Pro Gin Pro Ser Val Asp Arg Arg Ser 
100 105 110 

Leu Gly Phe Ser Thr Thr Ser Val He Gly Ala Pro Tyr Gly Asp His 
115 120 125 

Tip Arg Asn Leu Arg Lys Leu Cys Asp Leu Glu Val Phe Ala Pro Thr 
130 135 140 

Arg Leu Ala Ser Phe Leu Ser He Arg Leu Asp Glu Arg Asp Arg Met 
145 150 155 160 

He Ser Ser Leu Tyr Lys He Ser Ser Ala Gly Phe Ala Lys Val Asn 
165 170 175 

Leu Glu Thr Lys He Val Glu Leu Thr Phe Asn Asn He Met Arg Met 
180 185 190 

Val Ala Gly Lys Arg Tyr Tyr Gly Glu Glu Ala Glu Asp Asp Glu Glu 
195 200 205 

Ala Lys Arg Phe Arg Asp Leu Thr Lys Glu Ala Leu Glu Leu Thr Ser 
210 215 220 

Ala Ser Asn Pro Gly Glu He Phe Pro He Leu Arg Trp Leu Gly Phe 
225 230 235 240 

Asn Gly Leu Glu Lys Lys Leu Ala Val His Ala Arg Lys Thr Asp Glu 
245 250 255 

Phe Met Gin Gly Leu Leu Asp Glu His Arg Arg Gly Glu Arg Gin Asn 
260 265 270 

Thr Met Val Asp His Leu Leu Ser Leu Gin Glu Ser Gin Pro Glu Tyr 
275 280 285 

Tyr Thr Asp Glu He He Thr Gly Leu He Val Ala Leu He He Ala 
290 295 300 

Gly Thr Asp Ala Ser Val Val Thr Thr Glu Trp Ala Met Ser Leu He 
305 310 315 320 

Leu Asn His Pro Gin Val Leu Glu Lys Ala Arg Lys Glu Leu Asp TTir 
325 330 335 
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Leu Val Gly His Glu Arg Met Val Asp Glu His Asp Leu Pro Lys Leu 
340 345 350 

Arg Tyr Leu His Cys He Val Leu Glu Thr Leu Arg Leu Phe Pro Ser 
355 360 365 

Val Pro Thr Leu Val Pro His Glu Pro Ser Glu Asp Cys Lys He Gly 
370 375 380 

Gly Tyr Asn Val Pro Lys Gly Thr Met He Leu Val Asn Ala Trp Ala 
385 390 395 400 

He His Arg Asp Pro Lys Val Trp Asp Asp Pro Leu Ser Phe Lys Pro 
405 410 415 

Asp Arg Phe Glu Thr Met Glu Val Glu Thr His Lys Leu Leu Pro Phe 
420 425 430 

Gly Met Gly Arg Arg Ala Cys Pro Gly Ala Gly Leu Ala Gin Lys Phe 
435 440 445 

Val Gly Leu Ala Leu Gly Ser Leu He Gin Cys Phe Glu Trp Glu Arg 
450 455 460 

Met Ser Ala Glu Lys He Asp Leu Asn Glu Gly Ser Gly He Thr Leu 
465 470 475 480 

Pro Lys Ala Lys Thr Leu Glu Ala Met Cys Lys Pro Arg His He Met 
485 490 495 



Glu Arg Val Leu Arg Gin Val Ser Asn Val 
500 505 



<210> 65 
<211> 1518 
<2I2> DNA 

<213> Sesamum radiatum 

<220> 

<223> SrSiP189 
<400> 65 

atggaagctg aaatgctata ttcagctctc gctctcacct tcgccatatt catggtttac 60 
agaattcttt ctaattcgca ggagaaaagc agcctgatta agctgccgcc gagcccgccg 120 
ggttggctcc cggtgatcgg ccacgttcat ctcatgaaaa atctcctcca tagaacacta 180 
tacgacttct cccagaaact gggacccata ttttccctcc ggttcggcac ccgcctcgtg 240 
gtagtggtgt cctcctcctc cctggtcgag gaatgtttca ccaagtacga cattgtcttg 300 
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gccaaccgcc ctcagccctc tgtcgaccgg cgctcactcg ggttcagcac caccagcgta 360 
atcggcgccc cgtacgggga ccattggcgc aacctgcgaa agttgtgcga tcttgaagta 420 
ttcgccccga cccgtctcgc ctcgttttta tccatcaggc ttgacgagag ggaccgcatg 480 
atttcgtcgt tgtacaaaat ctcgtccgcc ggtttcgcga aggtgaattt ggagacgaag 540 
attgttgagc tgacgtttaa taacataatg aggatggtgg cggggaagag atactatggg 600 
gaggaggcgg aggacgacga ggaggcgaag aggttcaggg acctgacgaa ggaggctttg 660 
gagttgacga gcgcttccaa tcctggtgag atatttccaa tattgcggtg gcttggtttc 720 
aatgggttgg agaagaagct ggctgttcac gcgcggaaga cggatgagtt catgcaaggg 780 
ctgctggacg aacaccgacg gggcgagcgc cagaacacca tggttgatca tttgctttcg 840 
ttgcaggaat ctcaacctga gtactacact gatgaaatca tcactggcct catagttgca 900 
ttgataattg cgggaacgga tgcatcggtt gtaactacag aatgggcgat gtcccttata 960 
ctaaatcatc cccaagtact tgaaaaggct agaaaagaac tggacactct agtaggacac 1020 
gaacgcatgg tcgatgaaca tgatctgccc aaactacgtt accttcactg catagtcttg 1080 
gagaccttaa ggttatttcc ttctgttcca acgttggtgc cacacgaacc atcggaggat 1140 
tgtaaaattg ggggatacaa tgtccccaag gggacaatga tactggtgaa tgcttgggca 1200 
atacaccgag accccaaggt gtgggacgac cccttgagct ttaagcccga caggtttgag 1260 
acaatggaag tggagacaca caagctgttg ccgttcggga tgggcaggag agcgtgtccc 1320 
ggagctggat tggcgcagaa gtttgtgggg ttggctttgg ggtcgctgat tcagtgtttc 1380 
gagtgggaga gaatgagtgc ggagaaaatt gacttgaacg aaggttctgg gataaccttg 1440 
cctaaagcta agacgttgga agccatgtgc aaacctagac atatcatgga gagagttctt 1500 
cgtcaggttt cgaacgtc 1518 



aJSEi^2 0 0 4-3 
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[1^4] 

> Blastx Search (SST vs PIR) 

030709 iqjdate 

Reference: Altschul, Stephen F., ThoniM L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997) , 
"Gapped BLAST and PSI-BLAST: a new generation of protein database aearch 
programs", Ifodeic Acids Res. 25;3389-3402. 

Query BXPia4. 2003,08.12 
(1521 letters] 

Database: pirl.fst; pir2.fat; pir3.fst; pir4.f8t 

283,329 se(iaences; 96,175,389 total letters 

Searching done 

Score E 

Se^ences producing significant alignments: (bits) Value 

T04222 {^18) cytochroaiB P450 hootolog PteH.lO - Arabidopsis thai... _494 e-139 

C05441 (PIR) cytochrome P450-like protein (inportedj - Arabidopsis 494 e-139 

^52174 (PIR) cytochrome P450 monooxygenase (inported) - Arabidopsis 487 e-137 

B85441 (PIR) . cytochrome P450-like protein (imported! - Arabidopsis 481 e-135 

T04731 (PIR) cytochrome P450 homolog F6617.20 - Arabidopsis thai., . 480 e-135 

T10896 (PIR) cytochrome P4S0 (EC 1.14.-,-} BlBlc - Jerusalem art... 168 e-13l 

A85441 (PIR) cytochrome P4S0-lilce protein linportedj - Arabidopsis 464 e-130 

T00510 (PIR) probable cytochrome P450 At2g23220 (imported! - Ara... _457 e-128 

T00513 (PIR) cytochrome P450 homolog At2g23190 - Arabidopsis tha... 453 e-127 

B96691 (PIR) probable cytocbrone P450 P28GU.4 (Lnportedl - Arab... 444 e-124 
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